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«{ Including the Reports of the Imperial Dairy Expert , Physiological 
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1925-26 


REPORT OF THE DIRECTOR. 

<(W. H. Harrison, D.Sc.; and W. McRae, M.A., D.Sc., F.L.S.) 

I. Charge and Staff. 

Charge. The post of Agricultural Adviser to the Govern- 
ment of India and Director, Agricultural' Researcli Institute, 
Pusa, was held until 2nd May, 1926, by Dr. D. Clouston, C.I.E., 
who, on being placed on special duty as Liaison Officer between 
the Royal Commission on Agriculture and the Government of 
India and the Local Governments, handed over to Dr. \Y. II. 
Harrison, 

Mr. G. S. Henderson officiated as Joint Director up to 3rd 
November, 1925, When Dr. W. II. Harrison returned from 
, leave. Since the appointment of the latter as Agricultural 
Adviser, Dr. W. McRae has been officiating in the post of 
. J oint Director. 

Staff. On return from leave on 4th" November, 1925, 
Dr. W. H. Harrison resumed the office of Imperial Agricul- 
tural Chemist from Dr. J. Sen, but from the date on which 
he relieved Dr. Clouston, Mr. J. N. Mukerji has been placed 
.in charge of the current duties of the post. 
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Mr. G. S. Henderson having proceeded on leave for seven 
months from 16th March, 1926, Mr. Arjan Singh Man was 
placed in charge of the current duties of the office of Imperial 
Agriculturist. „ 

Mr. M. Mitra continued to be in charge of the current duties 
of Imperial Mycologist until 22nd November. 1925, when Dr. 
W. McRae returned from leave. 

Dr. F. J. F. Shaw held the post of Imperial Economic- 
Botanist throughout the year except for a period of 24 days 
from 8th May, 1926, when he was on leave and Mr. Kashi' 
Ram was in charge of the current duties of the Botanical 
Section. 

Mr. J. H. Walton has been appointed Imperial Agricul- 
tural Bacteriologist from 20th April, 1926, the date on which. 
Mr. C. M. Hutchinson proceeded on leave for nine days, pre- 
paratory to retirement. 

Mr. M. Afzal Husain officiated as Imperial Entomologist 
throughout the year, the permanent incumbent, Mr. T. Bain- 
brigge Fletcher, being away on leave. 

The current duties of the Secretary, Sugar Bureau, have 
been placed in charge of Rao Saheb Kasanji D. Naik during 
the absence of Mr. M. Wynne Sayer on leave for 6g months 
from 25th March. 1926. 

On the expiry of leave for three months from 4th November, 

1925. Dr. J. Sen, Supernumerary Agricultural Chemist, was 
transferred to the Forest Research Institute, Dehra Dun, for 
appointment as Bio-Chemist for two yeais. 

Mr. P. Y. Isaac, Second Entomologist (Dipterist), was on 
leave for 1 month and 29 days from 2nd September, 1925, 
and again proceeded on leave for 6£ months from 26th Marche 

1926. 

The two posts of Physical Chemist and Agronomist were 
filled during the year by the appointment of Dr. A. N.-Puri 
from 3rd May and of Mr. A. M. Mustafa from 22nd June, 1926, 
respectively. 

II. Research. 

The research work done by the Institute aims at establishing 
principles which can be put into geneial practice by provincial 
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agencies. Tlie more important work of the year under report 
is summarized below : — 

Botanical Section. Large-scale tests, both on Government 
farms and private estates, in Bihar, United Provinces and 
Central Provinces, ha\e fulfilled the promise held out by the 
bearded wheat hybrid Pusa 52 during the preliminary trials 
of last year. This wheat lias consequently been adopted for 
seed distribution by the Department of Agriculture in Bihar 
and Orissa. Another promising new wheat variety is Pusa 
80-5 which has given equally high yioldsin the Punjab. United 
Provinces and Bihar. Further trials with the American 
tobaccos Adcock and Burley hate shown that these exotics 
can be grown successfully in Bihar, and that it may be possible 
to produce a bright cigarette tobacco with the curing methods 
devised. The first batch of sugarcane seedlings obtained 
from Coimbatore have grown well and will yield ample material 
lor trials on a larger scale. Observations made on loqunt 
trees in the Botanical Area have indicated that both Pale 
Yellow and Golden Yellow varieties arc self-sterile, and thet 
one will only set fruit when pollinated from the other. Oats, 
barley, maize, gram, linseed, safflower, sesamum. peas, mvng 
( Phascolus mvngo ), arid (P. radiatus ), nuts nr ( Lens esculcnta), 
pigeon-pea and chillies are other important crops which are 
being investigated for isolation of types, in order to choose 
those superior, both in yield and agricultural characters, to 
the mixtures at present grown. 

Chemical Section. A further study of the movements of 
nitrates in the soil and the subsoil, which was carried out in 
four areas treated as pasture, fallow, unirrigated cropped land, 
and cultivated land receiving irrigation, lias confirmed the 
previous year’s conclusion that the distribution of nitrates 
in the soil, besides being regulated by rainfall and the physical 
character of the subsoil layers, is profoundly modified by the 
growth of crops and cultural operations. It also appears that 
very considerable quantities of nitrates are washed into the 
subsoil and ultimately lost, and that there is only a very 
restricted upward movement of. these subsoil nitrates. A 
non-calcareous soil has been found to improve in fertility b) 

n 2 
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the addition of about 5 per cent, of chalk to supply the lime 
deficiency along with a further quantity of either chalk or sand 
to improve its physical condition, provided the excess is not 
large. The investigation into the relation of the clay content 
of soils to their moisture absorption has reached a stage at 
which preliminary results can be published. Experiments 
carried out during the year indicate that a hard light-coloured 
gur which will not absorb moisture and will not turn black in 
course of time, can be obtained by employing a preliminary 
treatment using a slight excess of lime followed subsequently 
by the addition of a quantity of phosphoric acid barely suffi- 
cient to precipitate the excess lime. The detection of foreign 
fats in adulterated butter fat or ghee is the subject of another 
investigation in progress. Of the several solvents tried, acetic 
ether hasbeen found most ^promising. "With the appointment 
of a Physical Chemist on the staff of the Section, it will now be 
possible to investigate a class of soil problems which hitherto 
have not received that attention which their importance 
warrants. 

- Bacteriological Section. Estimations of total nitrogen to 
a depth of one foot and of nitrates to a depth of three feet in 
four fallow plots, two of which got a dressing of farmyard 
manure, during a period of three years, point to the conclusion 
that, under certain conditions, nitrogen-fixing bacteria become 
very active, adding to the soil large quantities of nitrogen 
which is, however, easily lost unless conditions are such that 
it is nitrified and taken up by a growing crop . The decomposi- 
tion of a compost of mustard cake is hastened if a quantity 
of charcoal equal to 5 per cent, of the weight of cake is added. 
Not only is the efficiency of the resultant manure increased, 
but the objectionable odour of the fermented cake is consi- 
derably modified. Similarly when 6 per cent, of charcoal is 
added to a boncmeal-sulphur-sand compost, the solubilization 
of phosphoric acid is more efficient and proceeds for a longer 
time. Further experiments with different leguminous plants 
have confirmed the 'conclusion previously arrived at, that 
higher yields are obtained by green-manuring with only the 
leafy portions than with whole plants. Among other items of 
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interest may be mentioned the discovery of a bacillus which 
when grown with, any one of certain organisms decomposes 
cellulose, and the study of the bacterial flora of silage. 

Mycological ‘Section. Further progress has been made in 
elucidating the factors affecting the pigeon-pea wilt problem 
and in interpreting the data obtained from the existing field 
experiments. It appears that green-manure does not always 
reduce the wilt in a plot manured with superphosphate ; that 
under farm conditions the infection is spread mechanically 
through the soil in an irregular manner ; that the great bulk 
of infection comes from the fungus in the soil and not from 
spores borne on the seed; and that though the amount of 
moisture in the soil has no direct relationship to the amount 
of wilt, the retentive nature of the soil increases the incidence. 
Work is also proceeding, in collaboration with the Imperial 
Economic Botanist, towards the isolation of a race of pigeon-pea 
which will prove resistant to wilt. A survey of the sugarcane 
growing stations in different parts of India has revealed the 
presence of mosaic disease among such popular canes as Red 
Mauritius, Purple Mauritius, Hemja, and Fiji B., as well as 
a few of the Coimbatore seedlings. Three varieties have been 
planted at Pusa for regular roguing to test the possibility of 
eradication of the disease/ The study of fruit rot disease of 
various Cucurbitaceuj caused by a species of Pythium has been 
concluded, and it has also been definitely ascertained that the 
fungus responsible for deaths among young berseem plants it 
Rhizoctonia Solani. The temperature relationship of cotton 
wilt fungus, the wilt diseases of linseed and gram, and the smut 
disease of mustard are subjects of other investigations in pro- 
gress. 

Entomological Section. The use of sticky bands proved a > 
very cheap and most efficacious method of dealing 'with 
Monophlcbus sp. which is a pest of fruit trees and is also a 
serious nuisance when it invades dwellings. Aphids infesting 
a plot of lentils were destroyed by liberating therein adults 
of Ghilomcnes sexamaculata , while Brachytypes portentosus 
was successfully controlled in a field of sugarcane by pouring 
petrol in their burrows. Calcium cyanide was demonstrated 

f 
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to be tlie most effective chemical among various insecticides 
used in spraying and dusting experiments against mango- 
hoppers. Investigations have been put in hand to determine 
the influence of cultural operations on the pest resisting powers 
of plants, and also to test the lethal effects of carbon bisulphide 
on Bruch vs chinensis , a serious pest of stored grain, under 
varying conditions of temperature, humidity and duration 
of exposure. Work on the life-histories and distribution of 
Tabanide was continued, and the possible transmission of 
rinderpest through the agency of the tick Boophilus aus trail* 
xt&s investigated in collaboration with the Director of the 
Muktesar Institute. 

AgiicHlIural Section. The permanent experiments being 
carried out in collaboration with other Sections of the Insti- 
tute. were continued. With a view to developing the above 
line of work, an Agronomist has been appointed to the Section. 
The non-cxpcrimcntal area forms a demonstration in mixed 
farming on a large scale treated in a manner to secure the 
maintenance of soil fertility and a regular supply of green 
fodder for the dairy herd. With the reclamation of 130 acres 
of low-lying land, on which two crops of berscem and early 
maize arc raised by irrigation, plenty of green fodder is avail- 
able throughout the year for the whole herd, both for grazing 
and for feeding in the byre. The abundance of luscious green 
food has been reflected in the incren se of 1*1 lb. in the average 
yield per cow per day, wnich now stands at 15-5 lb. In the 
pure Sahiwal herd of 78 cows, 35 have given over 4,000 lb. of 
milk per lactation of 300 days, and of these four yielded over 
0,000 lb. and eight over 5,000 lb. Among the half-bred 
Ayrshirc-Sahiwal herd of 40 cows, of which the average yield ’ 
is 20 lb., there are 16 cows which have given over 0,000 lb. 
Hhving produced a cross of good milking capacity by adding 
A3 rshire blood, the present policy is to adapt that strain to the 
needs of the country by mating the cross-bred dams witn 
Salviwal bulls of good milch pedigree. 

Imperial Dairy Expert. In accordance with the cross- 
breeding policy adopted at Pusa, all cows having European 
blood on the Bangalore and Wellington farms are now sired 
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;by Indian bulls of good milch, pedigree. At Kamal, pure 
herds of Thar -Parkar and Hariana cattle and Murra buffaloes 
.are being developed. The creamery at Anand acquired 
during the year is being used for the manufacture of butter on 
a factory scale. All these institutions , though largely utilized 
-for training purposes, are being run on quasi-commercial 
lines. The Imperial Dairy Expert continued to co-operate 
■with Provincial Agricultural Departments and city municipal 
•corporations in the matter of giving advice and assistance in 
technical matters -connected with the dairying and cattle- 
breeding industry. 

Physiological Chemist. Experiments on the nutrition of 
growing animals indicate that the total amount of organic 
matter digested and tlicpercentage digestion are very important 
measures of the actual value of a ration, and that the propor- 
tion of protein may vary within wide limits without influencing 
the rate of growth. Results of great significance were ob- 
tained in experiments with some Indian coarse foodstuffs. Of 
the four roughages, viz., hay, rice-straw, sorghum-straw and 
wheat-straw, fed to calves 'at Kamal, rice-straw gave the 
highest live-weight increase, a result contrary to local opinion 
which holds that wheat-straw is preferable. In digestion 
•experiments at Bangalore rice-straw was found to have 
decidedly a higher net energy value than that assigned to the 
American product. It was incidentally noticed that, due to 
its high potash content, rice-straw produces persistent diuresis. 
At Hosur, while eight cattle fed on silage showed an average 
increase of 29 lb. at the end of 13 weeks, each of the eight 
animals receiving hay lost 3 lb. The silage is probably not 
more nutritious but is eaten more readily and in amounts 
Above the maintenance requirement. The experiment has 
proved the advantage of com erting spear grass into silage. 

1 Imperial Sugarcane Station. A Second Cane-breeding 
Officer has been appointed on the staff of the station mainly 
for the purpose of breeding thick types of sugarcane for Penin- 
sular India, AsSam and Burma, and the farm area has been 
extended by the acquisition of an additional 38j acres. The 
breeding of thin varieties for Northern India was continued, 
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and over 20,000 plants of the F s generation were raised during 
the year. Nearly 1,300 seedlings of the same parentage aB 
the well-known Co. 205 have been obtained in the hope that 
some of them, while possessing all its good points, might 
mature earlier and yield less impure juice. An appreciable- 
advance in the technique of cane-breeding has been effected - 
by the successful isolation of live cane arrows away from the 
reach of adventitious pollen. 

Sugar Butcau. The Bureau continued to test new seed- 
lings from Coimbatore with a view to ascertaining which of 
them can usefully supplant Co. 210, Co. 213 and Co. 214 which 
have already entered into general cultivation in Bihar and 
the adjoining districts of the United Provinces. Of the 
new arrivals, Co. 205 has been found suitable for low-lying 
lands, Co. 276 and Co. 280 have been selected for growing 
on a field Beale for mill trials, and Co. 290 has proved most 
promising in preliminary tests. The Bureau also laid down 
experiments during the year to test the value of different 
fertilizers and different methods of sowing cane, as well as to- 
ascertain whether cane can be sown with advantage in October 
instead of in February as is the usual practice in North Bills r. 
In future all agricultural operations in connection with the 
growing and testing of canes at Pusa will be carried out by 
the Agricultural Section, the Secretary of the Bureau remaining 
in charge of the work of extending the area under selected 
canes. The sugar cable service conducted by the Bureau 
on a self-supporting basis continues to be appreciated by those 
who subscribe to it. 


III. Training. 

Agricultural Research Institute , Pusa. The two-year post- 
graduate course started on 1st November, 1924, was completed 
during the year by Mr. Nand Lall Dutt, M.Sc., and Mr. S. 
Mukerji, M.Sc., in Pot any and Entomology respectively. 
The former, on the completion of his training, received the 
appointment of Second Cane-breeding Officer at the Imperial 
Sugarcane Station, Coimbatore. 
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There were 26 candidates for admission to the new courses 
which began on 1st November, 1926. Of the six chosen by 
the Selection Committee, as possessing the necessary qualifi- 
cations, one admitted to the Entomology course soon lctt 
on receipt of an offer of appointment in the Indian Museum. 
Calcutta. The remaining five (one each for Agricultural 
Chemistry, Agricultural Bacteriology and Mycology, and two 
for Botany), together with three admitted in the previous 
year (one each for Agricultural Chemistry, Botany and My- 
cology) and one scholar deputed by the Punjab Government 
for the Mycology course, were under training at the close of 
the year. The two post-graduate students of the Imperial 
Institute of Animal Husbandry and Dairying were given 
short 'courses at Pusa in estate management, cattle-breeding, 
plant-breeding, plant diseases, etc., during the last three 
months of their period of training. 

Imperial Institute of Animal Ilushandry and Dairying, 
Bangalore. The post-graduate course in animal husbandly 
and dairying started on 2nd January 1925, was completed 
by two students during the year under report. There were 
six applications for admission during the third session, of 
which one was selected. 

The first batch of students under training for the Indian 
Daily Diploma completed their two-year course in December 
1925. Of the 12 candidates appearing at the examination, 
nine qualified for the Diploma, two passing with honours. 
Fifteen students of the Allahabad Agricultural Institute also 
presented themselves for the examination, of whom seven 
Were declared successful. Twenty-three students from 69 
applications have been enrolled for the new course which began 
at Bangalore in January 1926. 

A special class of 22 officers of the Co-operative Departments 
of the Punjab, United Provinces. Bengal, Bombay, Baroda 
State and Cochin State was also held for a three-month course 
in co-operative dairying. In addition to these, 16 short" 
course students from different provinces, and 24 veterinary 
assistants deputed by the Punjab Government received techni- 
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cal instruction in cattle-breeding and dairying at Bangalore 
and Kamal. 


IV. Publications. 

Eighteen memoirs, seven bulletins and nine other publica- 
tions were issued during the year, while 13 publications weie 
n the press on 30th June, 1920. The publications issued 
dealt with subjects of general importance such as nitrogen 
recuperation in the soils of Bombay, determination of available 
phosphoric acid in calcareous soils, curing of tobacco, chemistry 
of silage, nutrients required for milk production with Indian 
foodstuffs, grasses and grasslands of Bombay, the "Waged 
cotton of Gujarat, control of the red pumpkin beetle, trans- 
mission of rinderpest by means of insects, nasal granuloma in 
cattle, bacteriology of milk, bot flies of the Punjab, prevention 
of loss of sugar by inversion in factories, standard methods 
of analysis of fertilizers, etc. 

" The Agricultural Journal of India,” which is issued 
every two months, continues to maintain its popularity among 
the class of readers for which it is intended. 

V. General Administration. 

Buildings. Schemes for concentrating the Botanical Section 
of the Institute in the area allotted to it and for the construc- 
tion of a batch of 12 clerks’ quarters have been sanctioned 
during the year. 

The following works which were under construction have 
been completed: — (a) A building for thePusa High School, 
(b) an out-patients’ block for the hospital, and (c) a general 
drainage scheme for the main residential area of the Estate. 

Library. In addition to 381 periodicals and 1,869 books, 
bulletins, reports and reprints received in exchange, 262 
periodicals and 228 volumes of new books, pamphlets, etc., 
were purchased during the year. The preparation of a sup- 
plement to the Library Catalogue, corrected up to 31st Decem- 
ber 1926, has been put in hand. 

Hospital. Medical relief was afforded to 322 in-patients 
-and 13,056 out-patients during the calendar year 1926 as 
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.against 354 and 14,348, respectively, in 1924. Among cases 
-of the more important tropical diseases, 335 were of kala-azar, 
170 of hookworm disease, 6 of cholera, 11 of plague, 7 of lep- 
rosy, 91 of dysentery, and 1,419 of malaria. Of the 2,040 
■operations performed, 76 were “ selected ” ones. 

The health of the residents on the Estate continued, on the 
whole, satisfactory, and there Were no serious outbreaks of 
•epidemic disease throughout the year under review. 

The term of Mr. E. F. Michael, I.M.D., as Medical Officer, 
has been extended for a further period of Wo years from Octo- 
ber 1925. 

VI. Accounts. 


The total expenditure during the financial year ending 
51st March 1920, as shown below, was Rs. 7,34,348. 

Rs. 

General expenditure of tlie Institute inoluding Agri- 


cultural Adviser’s Office ..... 2,85,117 

Botanical Section ....... 44,137 

Chemical Section ....... 53,137 

Bacteriological Section ...... 59,842 

Mj'cological Section ...... 31,527 

Entomological Section 70,456 

Agricultural Section 1,28,413 

Sugar Bureau 34,480 

Sugar Cable Service 27,239 


Total 


7,34,348 


The following are the principal items of expenditure out 
•of the grant of Rs. 7,500 placed at the disposal of the Agricul- 
tural Adviser for expenditure in 1925-26 on special agricul- 
tural experiments : — 

Rs. 

Cost of two reapers for the Kamal Farm . . . 924 

Cost of a milk sterilizing maohinc for the Kamal 

Farm 1,3 10 

Cost of an ico-cream plant for the Bangalore Dairy . 894 

Charges for feeding experiments conduotcd by the 
Physiological Chemist at Kamal and Hosur . . 737 

Charges in connection with fibre-extracting experi- 
ments 139 



12 SCIENTIFIC REPORTS OF THE AGRICULtURAL RESEARCH 

The receipts during the year amounted to Bs. 1,22,100 as 
detailed below : — 



Rs. 

Fees from students .... 

2,750 

Salo of farm produce . 

3,748 

Sale of milk, cattle, etc 

. 40,110 

Subscriptions to the Sugar Cable Sorvicc . 

. 00,844* 

Otbor receipts 

. 14,648 

Total 

. 1,22,100 


* Include? balanoo of Rs. 23,720 carried o^cr from previous years* 

VII. Conference. 

The Fourteenth Meeting of the Board of Agriculture in 
India was held at Pusa from 7th to 11th December, 1925, 
under the presidency of Dr. D. Clouston, C.I.E. The meeting 
was attended by 47 members and 26 visitors, the latter including 
the Honble Khan Bahadur Sir Muhammad Habibullah Sahib 
Bahadur, K.C.I.E., Kt., Membor-in-Charge of the Department 
of Education, Health and Lands, Government of India, the 
Hon'blc Sir Saiyad Muhammad Falchruddin, Kt., Minister-in- 
Charge of the Agricultural Department, Bihar and Orissa, 
and Messrs. W. H. Himbury and J. M. Thomas of the British 
Cotton Growing Association, London. Detailed proceedings 
of the meeting of the Board have already been published. 
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REPORT OE THE IMPERIAL ECONOMIC BOTANIST. 
(F. J. F. Shaw, D.So., A.R.G.S., F.LS.) 

I. Charge. 

Dr. Shaw held charge of the Section throughout the year 
•except for three weeks from 8th May to 31st May, 1926, when 
he was on leave. 

In recognition of his long and meritorious service in the 
Section, Maulvi Abdur Rahman Khan was granted the title 
•of Khan Sahib during the year under review ; he went on leave 
for three months with effect from 16th April, 1926. Babu 
Kashi Ram officiated as First Assistant during this period and 
held charge of the Section during the absence of the Offg. 
Imperial Economic Botanist. All the staff have worked well 
during the year under review. 

A sum of approximately Rs. 2,600 was realized from the 
"•sale of improved seed, etc., and credited to Government during 
the past financial year. 

II. Training. 

Mr. Nand LallDutt, M.Sc., completed his course of study 
in October 1926', and subsequently received an appointment as 
Second Cane Breeding Expert at the Cane Breeding Station, 
Coimbatore. Thakur Ram Pratab' Siiigh Chauhan, L.Ag., 
continued .his course of study. Two new students, Mahbub 
Alam, M.Sc. (Lucknow), and Sailesh Chandra Roy, M.Sc. 
(Allahabad), were selected as post-graduate students and 
joined the course in November. 

During the month of January a class of two students from 
the Institute of Animal Husbandry, Bangalore, attended a 
special course in plant-breeding. The course lasted for 12 
day’s and proceeded on the linos laid down in the last annual 
report. 

III. Investigations. 

The cold weather season of 1925-26 was not generally so 
favourable in Bihar as the preceding season.. ..This is to be. 
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attributed hugely to the failure of 111(5 lute rains ut the clo.se 
of the monsoon and to the unequal distribution of rainfall 
during the monsoon. ( lops in the Botanical A ice vote how- 
ever satisfactory ; the more important rituins rie shown in 
the following table : — 
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Crop 

Variety 

Plot 

Area 

in 

ncres 

Actual 
outturn 
of grain 

Outturn 

per 

aero 

' - 

BUMJlKS 


- 




■ 

Md. 

Sr. 

Md 

Sr. 


Oats. 

Selected Pusa 


Barth 1 (Part) 



0 

30 

3D 

0 



Meerut . 


•• 


■9 

8 

37 

35 

28 



t# • 


it 


0 05 

1 

32 

30 

0 



»» 


ii 


0 08 

o 

30 

30 

10 



Local 


Pentagon'll . 


151 

34 

21 

21 

2 

Lato sowing 


ii • 


PmtagonalE border 

Oil 

4 

20 

40 

36 



ii • 


Lawn plot 1 . 

. 

1 22 

37 

30 

30 

38 



»t * 


Lawn plot 2 . 


0*37 

11 

0 

20 

20 



ii • 


Lawn plot 3 . 


0 34 

8 

23 

25 

0 



ii 


Mmaluira* plots 


1 50 

n i 

7 

13 

37 

Inferior sod. 


ii • 


S. T. G. 0 


0 20 
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20 
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10 

10 
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20 

17 
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it • 
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0 31 1 
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10 

21 

30 
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X. T. G. 0 . 


0 40 

8 

18 

£1 

6 



Chapra . 





0 

27 

18 

22 













Jut© 

Dacca £7. 

• 

Mimhin* plot 

• 

0 80 

0 

18 

8 

21 



Wheat. A relatively large part of the total area cultivated 
in the Section was devoted to the multiplication of the Pusa 
wheats, and the Imperial Agriculturist also allotted to this 
Section seven acres on the farm for this puipose. The follow- 
ing approximate quantities of the different wheats were dis- 
tributed to Provincial Departments of Agriculture and to 
private growers : — 

Md. 


Pusa 4 
Pusa G 
Pusa 12 
Pusa 02 
Pu&a 80-3 
Pubu 90 


78 

8 

78 

100 

3 

1 


Pusa 52 did well in Bihar during the past season. At 
the Government farm, Sepaya, a yield of 251 maunds of grain 
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per acre was obtained ; on tbe Dalsing Sarai estate the yield 
was 24 maunds per acre, and on the Benipore estate the yield 
was 32 maunds per acre. This wheat has now been adopted 
for seed distribution by the Department of Agriculture, Bihar 
and Orissa. In the Central Provinces, Pusa 52 yielded 31 
maunds per acre on a private farm, and in the United Pro- 
vinces similar yields were obtained on Government farms 
in the Western and Northern Circles. 

Pusa 80-5 gave 30l maundsper acre at Sepaya, 25l maunds 
at Gurdaspur and 21$ maunds at CaWnporc. Trials with this 
wheat will be extended during the coming season. 

I ndents for Pusa wheats were receivod from private growers 
and Departments of Agriculture in foreign countries and British 
Dominions and Colonies. Consignments were sent to Australia, 
South Africa, Kenya, Ceylon, Egypt, Iraq, Algeria and Japan. 

Biometrical data on the Pusa wheats were accutmdatod, 
and the first generation hybrid of the crosses between Pusa 
wheats and Federation was grown. 

Oats and Barley. Nino types of oats have been selected 
and arc being maintained in pure culture. Sufficient seed 
should be available shortly for the testing of these types on a 
field scale. All the types appear to be good yielders but they 
vary considerably in date of flowering and time of ripening ; 
the earlier flowering types will probably be most suited to 
North Bihar. An attempt was made to cross some of these 
types with the Scotch Potato oat. This latter is a very late 
flowering oat in Bihar, being nearly two months behind the 
other oats ; considerable difficult}- was therefore experienced 
in making the cross. Sowing the Potato oats early in soil 
which \das kept cool by ice enabled the seed to germinate 
but did not appreciably accelerate the date of flowering. A 
little hybrid seed was finally obtained by crossing the Potato 
oat with late sown oats of the Pusa types. This seed will be 
sown during the coming season but it does not look very 
promising. A mixture of the Pusa solected oats, sown on 
$ acre plot, gave a yield of 9 maunds 30 seers grain and 12 
maunds 13 seers straw. A sample of oats from Meerut in a 
•similar plot gave 8 maunds 37 seers grain and 16 maunds 
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29 seers straw ; pure line cultures of tlie Meerut oats are being 
isolated. * ’ 

Pure line cultures of 27 types of badey were continued and 
will be tried on a field scale when sufficient seed has been 
accumulated. 

Maize . A study of this crop was commenced and samples 
of maize were obtained from Kashmir and from the Pusa farm. 
In all nine different varieties of maize, each kind from a single 
•cob , were grown. Four varieties were yellow soft, two varieties 
were white soft and three varieties were white-seeded dent 
corns. One of tlie Kashmir types tillered very copiously, 
producing numerous side shoots. It was hoped that this 
•would prove a useful maize for fodder, but the actual weight 
of green plant produced was less than that from ordinary' maize 
under similar conditions ; this type was therefore discarded 
as its cob did not set good seed. Four other types proved 
unsatisfactory' and the study was therefore restricted to four 
races, two yellow soft and two white soft. Observations on 
height of plant, date of flowering, height at which cob appears, 
percentage of plants with two cobs, weight of .cob and per- 
centage of starch in the flour were taken, and as a result two 
more cultures were eliminated. The selections are now res- 
tricted to two cultures from which cobs from single plant 
will be used for ear to row tests in the coming season. Self- 
fertilization was carriod out in some individuals in each cul- 
ture to study the effect of inbreeding and also to obtain homo- 
zygous seed. Owing to the faot that natural cross-fertiliza- 
tion occurs so extensively in maize, it is of course impossible 
to effect much improvement in this crop by the distribution 
-of improved seed. Any improved type which results will 
necessarily bo restricted to Government farms and estates on 
which the authorities appreciate the necessity of limiting the 
cultivation of this crop to a single type. Tho present research 
is conducted primarily for instructional purposes, but may 
result in the production of an improved variety which oan be 
used locally' 1 on 'the Pusa farm. 

Tobacco . Work on this crop was continued on tho lines 
laid down in the previous annual report, and the first hybrid 

o 



18 SCEEimMC REPORTS OF THE AGRICULTURAL RESEARCH 

' generation of the cross between Pusa Type 28 and the imported 
varieties was grown. Considerable trouble was experienced! 
owing to a bad outbreak of “ leaf curl”. This condition ol 
the plant bas been described in tbe Kameruns where it is attri- 
buted to a curious condition of tbe soil which results in the 
surface layer becoming very dry. Owing to this dryness of 
the surface soil the plants are unab J e to obtain sufficient mineral 
salts, and in consequence the translocation of carbohydrates 
in the leaves is interfered with, leading to the proliferation of 
leaf tissue which is known as leaf curl. The climatic and soil 
conditions in Bihar, during the past year when this “ disease 
was severe, tend to support this view, and experiments are 
being devised during the coming season to test the correctness 
of this hypothesis. 

Trials of the American tobaccos, Adcock and Burley, w’ere 
carried out during the year under review, •with special refer- 
ence to their growing and yielding power in Bihar and to the 
possibility of obtaining a cured leaf which would be comparable 
in colour, burning and smoking qualities to that Which is 
popularly known as Virginian. In the experiments carried 
out in 1924-25, Adcock and Burley tobaccos were both trans- 
planted very early as it was anticipated % that in the Bihar 
climate they would be slow' in coming to maturity. This 
expectation was not realized, and it w'as necessary to harvest 
both tobaccos in January when the low' temperature and high 
humidity were not favourable for curing. In spite of this, 
Burley cured to the mahogany colour which is typical of this 
tobacco ; Adcock, however, failed to cure to the bright lemon 
colour which is required of this tobacco for cigarette manu- 
facture. In the season 1925-26 transplanting w'as carried out 
much later with the object of obtaining a more favourable 
curing Beason. [n both seasons the yields were satisfactory : 
Adcock gave on the average 1,000 lb. and Burley 1,200 lb. 
of dry leaf per acre. These tobaccos can therefore be grown 
successfully in Bihar, and the results obtained in the curing 
experiments described below' suggest that success may 
be achieved in producing a bright cigarette tobacco in 
Bihar. 
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Burley tobacco ripens on the field to a lemon yellow colour 
and takes on a brown colour on tbe racks. The colour of the 
cured leaf varies from light to dark brown according to the 
climatic conditions at the time of curing, the lighter shades of 
brown being obtained when the air is dry. Our experience 
has been that Burley cannot be cured to a bright yellow colour 
in Bihar by air-curing. Adcock tobacoo does not ripen to a 
yellow colour on the field, and We have.not succeeded in obtain- 
ing a satisfactory colour by placing the plants directly on racks 
in the air. If the weather happens to be dry when the plants 
are placed on the racks, the leaves dry up very quickly without 
much change and a large proportion of green leaves results 
in the cured product. If the Weather happens to be moist, 
the leaves darken to a reddish brown colour on the racks. 
To oa ercomc this difficulty the following method was adopted'. 
After harvesting as soon as the plants were sufficiently wilted 
to bear transhipment to the vicinity of the racks they were 
placed in long narrow heaps on the ground. The heaps Were 
about 4 feet wide and 9 inches high and were covered with a 
thin laj^cr of dry grass, so as to prevent rapid evaporation. 
After 48 hours the leaves were a uniform bright yellow colour 
and the plants were then transferred to the racks. If the 
temperature is high, about 90 Bar., and the humidity is low, 
30 to 70 per cent., during the first four days on the racks, then 
the bright yellow colour which is required in Adcock tobacco 
for cigarette purposes will be fixed. On the other hand, if 
a moist atmosphere and low temperature prevail after the 
plants are placed on the racks, then the leaf darkens to a 
reddish brown colour. Both these conditions were well de- 
monstrated during the past season. The first lot of Adcock 
which was placed on the racks cured to a very unsatisfactory 
colour as the weather was moist, whereas when the second lot 
of Adcock was placed on the racks the weather conditions were 
much drier, the humidity during the greater part of the day 
ranging from 54 to 34 per cent. This tobacco cured to a satis- 
factory bright colour. As a result of this year’s Work we con- 
clude that Adcock can be cured to a bright colour in Bihar by 
first wilting of the leaf in a grass heap and then placing on racks 

o 2 
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in a dry warm atmosphere. Experience of the Bihar climate, 
however, shows that we can by no means rely on a prevalence 
of dry west winds during the curing season, and it appears that 
some method of controlling air temperature and humidity must 
be adopted if we are to be certain of the quality of our product. 

With the object of testing the results which might be 
obtained by controlling the air temperature and humidity 
during curing, a small quantity of Adcock tobacco which had 
been wilted to a yellow colour in a grass heap, as described 
above, was placed on racks in a room which was heated by a 
closed stove. The stove Was kept burning for three days 
during which time the temperature in the room rose from 80 to 
100 Far., and the humidity fell from 75 per cent, to 36 per cent. 
Under these conditions the bright yellow colour Was fixed in 
the leaf. 

The smoking and burning qualities of the Adcock tobacco 
cured in this manner have been tested by an expert and pro- 
nounced to be very good. A more extensive trial of this 
method of curing will be carried out in the current year. The 
Second Assistant, Babu Kashi Bam, has done very good work 
on this subject. 

Rahar ( Cajanus indicus). The result of the experiment 
which has for its object the isolation of a type of rahar resistant 
to wilt disease will be found in a joint report with the Imperial 
Mycologist (page 208). 

These results will be studied in relation with those obtained 
in the isolation of unit species in rahar. This work was com- 
menced during the year under review, and some 240 different 
cultures are being studied and classified ; the First Assistant 
is carrying on this branch of the work. 

Fibres. The eight types of Hibiscus cannabinus which were 
isolated in 19 1 1 were maintained in culture, and small quantities 
of seed of the best types were distributed. These cultures 
have been propagated from selfed seed for many years, and 
in the last few seasons it has been observed that in these pro- 
genies from selfed seed the number of sterile or incompletely 
fertile plants is on the increase. As a rule sterile plants grow 
for some time in the normal manner, but when they are about 
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two to three feet high the internodcs become short and the 
leaves shorten and curl up, giving the plant a bushy virescent 
appearance. Such plants produce few capsules or none at all. 
In the past season in the progeny of four single plants of Type 
1 the proportions of normal, intermediate and sterile plants 
were as follows : — 




Class freqtokoy with pbooektes 

No. of 
plant 

Description Of seed 

i 

!- ... 

1 Normal 

| 

Inter- 

mediate 

Stereo 

or 

crowded 

Total 

1 

Seed from plants which wero 
bagged overy boh son. 

r, 

11 

38 

54 

2 

Ditto . • « 

4 

13 

44 

01 

3 

Seed from plants bagged in 
tho previous season (1024) 
but not bagged in 1023, 
Tho history of cailior years 
not knovTn exactly. 

17 

7 

31 

55 

. 4 

Ditto . 

8 

13 

33 

64 


The above results indicate that continued sclfed plants 
produce more sterile plants than those in which the possibility 
of cross-fertilization is not excluded. The causes of sterility 
are being investigated. 

A new type of jute, number D. 27, obtained from the Fibre 
Expert, Bengal, gave u yield of 8 maunds of seed per acre ; 
this type appears to do well in Bihar. Further trials as laid 
down in the previous report are in progress. 

Gram. The Pusa types of gram were maintained in culture 
and the following • approximate quantities of the two most 
favourable types were distributed : — 

Md. 

Tjpo 17 23 

Type 25 25 

Other new types are being isolated and their classification 
will be published in duo course. 

A study of the incidence of sterility and the number of 
seeds per capsule in the 25 Pusa types was carried out. It 
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was found that the proportion of sterile capsules ranged from3 
per cent, to 27 per cent., and that generally a majority of the 
capsules wore one-seeded. The preponderance of one-seeded 
capsules is most marked in the large-seeded, types (1 to 6) 
which show about 83 per cent, one-seeded capsules, about 3 
per cent, two-seeded and about 12 per cent, sterile. On 
account of these factors these types are not such goodyielders 
as Types 18 and 25 in. which the proportion of two-seeded 
capsules is higher, reaching about 28 per cent. Attempts to 
obtain crosses between a large-seeded and a small-seeded type 
met with considerable difficulties as the flower proved very 
delicate and susceptible both to the mutilation which is un- 
avoidable during emasculation and to the high humidity 
which occurs inside the covering bags. These troubles’ 
were overcome and some hybrid seed has been obtained from 
crosses between Type 1 and Type 25 and from crosses between 
Typc2 and Type 18. fnthelnttercrossthefirst hybrid genera- 
tion has been grown. The F, plant resembled Type 18 in 
possessing light green leaves with a slight reddening on the 
margin of the leaf and on the stem. The pink flower colour 
of Type 18 proved dominant to the white colour of 'lYpc 2- 
This research is being carried on by the students. The investi- 
gation into the wilt disease of gram is being carried out by 
the Imperial Mycologist, this Section assisting in the supply 
of pure line seed. 

Oil-sccds . The hybridization work on linseed outlined 
in the last annual report was continued and during the past 
season the first hybrid generation was grown. The investiga- 
tion into the variation in the incidence of wilt disease ( Fusa - 
rium IAni Bolley) on different unit species of linseed is being , 
continued by the Imperial Mycologist, this Section assisting 
as in the similar investigation with giam. The following 
quantities of seed of the Pusa types weie distributed : — 

Md. 

Typo 12 9 

Type 15 
Type DO 
Tjpe 121 


9 
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Small quantities were also sent to tlie Departments of 
Agriculture in Iraq and Minnesota (U. S. A.). 

' A classification of ten new types of safflower was completed 
and will be published in due course. The unit species of sesa- 
mum are being isolated and 104 preliminary selections have 
been made. 

Sugarcane. The trial of sugarcane seedlings received from 
the Sugarcane Breeding Station, Coimbatore, was continued. 
The difficulties in packing these seedlings for the long rail 
journey have been largely overcome by the Sugarcane Expert 
and a considerable proportion of each consignment reaches 
Pusa in good condition. At Pusa the principal difficulty in 
rearing these seedlings is caused by the ravages of white ants 
in the field. It is possible that the heavy green-manuring 
which has been carried out in the B otanical Area in past years 
* has made this pest of exceptional virulence in this area. 
Measures were devised by the Imperial Entomologist and 
proved partly successful in lessening the evil. At the present 
moment canes from the first batch of seedlings are growing well 
and should yield material for analysis and subsequent selec- 
tion on a basis of sugar content. 

Hemp ( Gannabis sativa). During the year under review 
an experiment was started to investigate the factors which 
influence the sex ratio in hemp (Cannabis sativa). This plant 
Was selected as being a convenient dioecious organism in which 
hermaphrodite individuals are fairly common. A study of 
about 2,000 plants, grown at Pusa, showed that the ratio of 
male, female and monoecious individuals was as 1 : 3 :J-. Pre- 
vious investigators have esta lished that a change of sex in 
a plant of Gannabis could be brought about by inducing a 
disturbance in the physiological equilibrium of the plant, the 
methods generally used being the mutilation of flowers and 
vegetative parts and the injection of chemical substances. 
Some preliminary experiments on these lines were carried 
out in the Botanical Area, and of 56 plants mutilated or other- 
wise treated only four showed a regular reversal of sex. On 
the other hand, 822 plants out of a total population of 1932 
nr 16*7 per cent, showed a natural change of sex. * In these 
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plants as soon as normal flowering had ceased a secondary 
crop of flowers, though fewer in number, appeared but they 
were all of the opposite* sex. This fact tends to show that no 
definite conclusions could be drawn, at least this year, from the 
few artificial reversals obtained. Kenji Ilirata reports that 
in the variety Karafuto about 50 per cent, of both male and 
female plants reversed their sexual expression through the 
mutilation caused by the removal of certain parts of the 
branches and stems at the early stage of flowering. In the 
variety Tochigi however the rate of sex rcveisal was extremely 
low under the same treatment. It seems quite probable, 
therefore, that the variety of hemp used in this experiment 
may be like the Tochigi variety of Ilirata— one in which the 
rate of sex reveisal in response to mutilation is very low. 

Cieselsky claims that hemp pollinated with fresh pollen 
produces a great preponderance of staminatc plants, while 
pollination with old pollen gives a preponderance of carpcllate 
plants. To test the validity of this statement half r dozen 
plants of hemp were pollinated with fresh and another half 
a dozen with stale pollen (10 hours old), and the seed of these 
has been kept separately for trial next year. 

The Third Assistant, JBabu Rakhal Das Dose, has done 
useful work on this subject and also on the investigation on 
oats. 

Fruit. Two varieties of loquats, Pale Yellow and Golden 
Yellow, were formerly grown in the Botanical Aren. and both 
varict'es bore fruit profusely. After some years all the Pale 
Yellow variety were cut out and only the Golden Yellow type 
remained in the gaiden. Prom the time of cutting out the 
Pale Yellow variety the Golden Yellow type failed to set fruit 
although it produced flowers abundantly. Experiments 
carried out by the Eiist Assistant have shown that this sudden 
sterility in the Golden Yellow loquat is due to the fact that 
both types are self-sterile and that one variety will only set 
fruit when pollinated from 'the other. Some Pale Yellow 
loquats have nowbeen obtained from Sahaxanpui and planted 
near the Golden Yellow plants ; the Pale Yellow formed some 
flowers thisy ear and as was expected the neighbouring branches 
of the Golden Yellow foimed fruits but the branches which 



INSTITUTE, PUSA, FOR 1926-26 


26 


were more remote did not do so. When thePale Yellow plants 
have grown larger both types will probably begin to fruit in 
a normal manner. 

Miscellaneous. The isolation of unit species of chillies was 
commenced and about 125 single plant cultures are being 
studied. A study of the unit species in peas is also in progress 
and a representative collection of pulses, mung, urid, masur, 
has been made from the more imp oi taut districts where they 
are generally grown with the object of isolating unit species 
in these cropB. 

IV. Programme of work for 1926-27. 

Investigations will be continued on the lines indicated in 
this report on the following crops : — Wheat, oats, maize, 
tobacco, chillies, pulses, hemp, etc. Experiments in the curing 
of tobacco and on the incidence of wilt disease in talar will 
also be carried out. The training of students will proceed as 
in past years. 

V. Publications. 

Shaw, F. J. F. . . The Supply of Seed of Improved Varieties 

oi Chops from Pusn. Agn. Jom. Indie, 
XXI, 192C, Part III, pp. 190-193. 

Ditto . . . Summary of the Progress of Research in 

Agricultural Botany for the year ending 
3 1st March, 1926, for inclusion in the 
Repoit foi the Privy Council. 
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REPORT OF THE IMPERIAL AGRICULTURAL 
CHEMIST. 

(J. N. Mukerji, B.A., B.Sc.) 

I. Administration. 

Dr. J. Sen officiated as Imperial Agricultural Chemist till 
3rd November, 1925, when Dr. W. H. Harrison returned Irom 
leave. Dr. Harrison held charge of this Section till 4th May, 
1926, when he took over the office of the Agricultural Adviser 
to the Government of India, and Mr. J. N. Mukerji assumed 
charge of the duties of the Imperial Agricultural Chemist. 

From 4th February, 1926, the services of Dr. J. Sen. Super- 
numerary Agricultural Chemist, have been placed temporarily 
for two years under the Forest Department as Bio-Chemist in 
the Forest Research Institute, Dehra Dun. 

Dr. A. N. Puri, who has been recently appointed as Phy- 
sical Chemist, joined duty on 3rd May, 1926. 

Mr. P. B. Sanyal officiated as First Assistant from 6th 
October to 21st November, 1925. during the absence of Mr. 
J. N. Mukerji on leave. 

II. Education. 

Mr. Sher Singh Mangat, M.Sc., selected for post-graduate 
training in the Section, joined his course in November 1926, 
and is continuing his studies here. Mr. A. T. Sen, M.Sc., the 
senior post-graduate student, is about to complete his two 
years’ course by the end of August 1926. 


III. Meteorology and Drain-gauges. 

The usual meteorological and drain-gauge observations 
were maintained. The crops and drainage waters from the 
gauges were examined in the usual manner. 



INSTITUTE, PUSA, FOB 1026-26 


27 


IV. General Analytical Work and Assistance given to 

other Sections. 


A. The following samples 
upon : — 

Soils .... 
Manures 
Feeding stuffs 
Oil-seeds 
Sugarcanes . 

Milk .... 
Water .... 

Oils .... 
Plant .... 
Miscellaneous 


were analysed and reported 

3 

. 23 

. 12 
. 37 

/ . 8 
. 2,623 
1 
4 . 

1 

3 


Total . 2.715 


QToree samples of soil and one of weed were analysed at the 
request of the Director, Institute of Plant Industry, Indore. 
One sample of water was received from the Patiala State and 
one sample of incinerator ash from the Executive Officer, 
Lucknow Cantonment. A sample of linseed plant was sent 
by the Director, Civil Veterinary Department, Bihar and 
Orissa, with an enquiiy about the possible presence of poi- 
sonous principles which Were, however, found to be absent. 

B. The following assistance v'as rendered to other Sec- 
tions : — 

Agricultural Section . Nine samples of manures, one feeding 
stuff, and 2,023, samples of milk were examined. 

Botanical Section. Eleven samples of feeding stuffs and 37 
samples of oil-seeds were analysed. 

Sugar Bureau. Nine samples of manures and eight samples 
of sugarcane u’ere reported upon. 


V. Research and Investigations. 

The determination of available phosphoric acid in soil. The 
estimation of available phosphoric acid in soil by f he potas- 
sium carbonate method is being further investigated by Mr. 
Das. This method was already shown to be of much use in 
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the case of calcareous soils where Dyer’s citric acid process 
fails. It was shown, last year that the method was equally 
applicable to other types of soil, e.g., acid soils from Assam and 
Burma, laterite soils from Bengal and non-calcareous soils 
from Madras, and the figures obtained compared well with thobe 
given by Dyer’s citric acid process. During the year under 
review the method was further extended to several type soils 
obtained from different parts of India, themanurial and crop- 
ping history of which is known. The results obtained serve 
to differentiate between manured and un-manured plots and 
compare favourably with those given by Dyer’s citric acid 
method. Afewtypical examples are set forth below. 



Available rnospnomc 

AGIO 

Description of plots 

Cituc 

acid 

mothod 

Potassium 

carbonato 

method 

I. Laterite soils. 

North Han, Blochs A A D, Dacca — | 



Groon manure 

0 0018 

0 007? 

Green mnnnro-}-Limo ...... 

nil 

0 0054 

” ” -J-Cowdung ..... 

0 0021 

0 0090 

M H -f-Coudung-f-Eimo .... 

0 0007 

0 0075 

Basu’s Experimental Plots, Dacca — 



No manure 

nil 

0 0074 

Bonomeal 

0 0020 

0 0081 

M +Limc ....... 

0-0015 

0 0003 

II. Acid soils. 

Block 33, JorhatPnrm, As«am — 



Phosphatod 

0 0043 

0 009* 

Non-phosphatod ....... 

0 0034 

0 0083 

Kaiimganj Faun, Assam — 



Control 

0 0006 

OOOC? 

Bonomeal ........ 

0 0021 

0 0074 
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* Availaiu.f j'liosrnonio 

ac rn 

Docn'ption of VMrm 

arid cnrlmnnto 

method mnttmd 


IT. Acid soils — conoid. 


Cinchona Camp, vfa Mcrgiii, & Pnrmn — 






Ihwl soil from rMc* * 

* 

• 

• 

0*001 r, 

nemo 

(rood mill from Moj»o » • « 

* 

4 

ft 

0-0000 

0-007D 

III. Non-calcareous soih 



XnmlyM Aprirultimt Station* Minina— 

Xo manure . * . # 

m 

ft 


0 0034 

o-ooor. 

Cnttto manure . . * * 

ft 



o o:mo 

0-0014 

Xo manure • , • . « 

• 

* 


o oon.-, 

0-0004 

Cattle manure . 

ft 



oom 

0 0010 

Koilpafti April nltuml Station* Mrtilrn*f— 






Xo manure # » » « 

• 

• 


0 0074 

OOO01 

Superphosphate • • • « 

ft 

ft 


<MKmr. 

0 0010 

Superphosphate and Cyonamltlo 

• 

ft 


o nop" 

0 0010 

Gevormnonl Tm m, I'IavaHi United Province 

Xt» manure „ . . . . 

**— 

b 


0-051 R 

0 0083 

rnrm>Aitl manure - 




0 023S 

0-0044 

Chiiwll huri Experimental Farm* C. P.~* 






Cotton ft tea, fort Ho 




0 0015 

oooso 

(Cotton Atoif It***; foitilo * 


4 


0 0015 

ooooo 

Tndoro will, Control India — 






TJftbt-cottnn floll, umnianurod # 

ft 

ft 


0-0018 

0-0001 

it t» »» fertile * » ♦ 

• 

ft 


00070 

0 0028 

Deep rotten fell, tm*tnnnurod * 


ft 

• 

oooi r, 

0 0009 

if „ „ nrnmirod 

ft 

ft 


0 0085 

0 0020 

Lynllpur Agricultural Station, Punjab — 






Control « . » » . 

* 

ft 

* 

0 0881 

0 0033 

1500001001 

* 

ft 

4 

0 0011 

{.0 0038 
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| Available phosphoric 
acid 

Desonption o! plots 

Citno 

acid 

mothod 

| Potassium 
carbonate 
method 

1 

III. N on-calcareous soils — concld. 


Gurdaspur Agricultural Station, Punjab — 

Control •»••••■• 

0 0113 

.0 0041 

Superphosphate ....... 

0 0175 

0 0002 

Comploto manure . 

0 0210 

0*0006 


Utilization of Indian deposits of apatite. Tlic results of the 
investigation reported last year on the utilization of apatite 
were written up and formed the subject matter of a paper on 
"The Electrolytic Production of Dicalcic Phosphate from 
Apatite in India" which was read by Mr. Das in the thirteenth 
session of the Indian Science Congress held at Bombay in 
January 1926. 

Windrowing of sugatcane. In connection with the investi- 
gation on the deterioration of windrowed canes, it was observed 
that "moisture induces germination in windrowed sugarcane 
and brings about its abrupt deterioration”, and so the de- 
terioration of windrowed canes is to be taken rather as an in- 
dication of the setting in of the process of germination. To 
study this further, a set of germination tests was carried out 
last year with fresh canes, canes windrowed in shade for 28 
days and canes subjected to preliminary soaking in water. The 
results obtained were promising in as much as a large majority 
of the buds of the windrowed canes were living and 66 per 
cent, of them germinated in 42 days, thus demonstrating that 
the vital processes in these canes continue for a considerable 
length of time. It was further observed that sets of both 
fresh and windrowed canes germinated more quickly when 
there was a preliminary soaking in water ; in case of fresh canes 
soaked in water, 85 per cent, of the buds germinated in 22 days 
against 26 ‘5 per cent, in case of unsoaked ones. In 42 days 
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91*5 per cent, of tlie former germinated against 73 per cent, of 
the latter. Similar results were obtained^ with windrowed 
canes too, where 41 *3 per cent, of the buds of the soaked setb 
germinated in 22 days against 5*2 per cent, of the unsoaked 
sets, and 80 per cent, of the former germinated in 42 days 
against 66 per cent, of the latter. 

The following table gives the analysis of the fresh and 
windrowed canes used as seeds in the germination test, and also 
of the canes obtained from them at the harvest. 


Bale of 
analysis 


1 

Weight 



In julco 


inscription 

of c/i no 
in Kilos 

i 

Brk 

0/ 

_ /o 

Sucrose 

Glucose 

Purity 

£0*2*25 ; 

Tt&h cnnc< before plant- 
ing. 


18 03 

10 58 

0 5S 

00 80 


Crop from fivMi inne rets | 

101*60 

10 14 

17 15 

0 20 

01*10 

£-2*20 j 

Crop from frtrii ennre so* 
nhed In wrier for 24 lus 

202 $2 

10 24 

17*11 

(M2 

68*01 

£0-2*26 

Wlndttmtd enne* Rfon 
planting. 


10 14 

17 02 

0 41 

01*00 

1-2*20 

, Crop from nlndrcued 
c»n» fetn. 

105 £7 

10 00 

10 P2 

0 44 

88 51 

2*2*20 

Crop fi<m ulndrcriHd 
cmiPh fonltd In vnXt'T 

for £1 lir*. 

104 72 

30 34 

17 04 

0 44 

01 20 


The above results show that canes produced from seeds 
of windrowed canes are as good as fresh canes or those produced 
from seeds of fresh canes, and thus demonstrate that windrowed 
canes can be utilized for seed pui poses. The yield in case 
of fresh canes subjected to a preliminary soaking in water 
for 24 hours was 21*3 per cent, more than those from unsoaked 
ones. Soaking in water has thus -the effect of bringing in a 
quicker germination and probably an increased yield. 

Sugar-beet. It has already been shown that sugar-beet can 
be successfully grown under irrigation in loamy and sandy loam 
soilB of Bihar, and that the crop can be retained in the ground 
for a period of about two months and a half (from the end of 
February to the middle of M ay) f ollowing the cane season. The 
results obtained with sugar-beet formed the subj cct matter of 
a paper on “Sugar-beet and its possibilities in Bihar” which was 
read by Mr. Sanyal in the thirteenth session of the Indian 
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Science Congress, licld at Bombay in January 1926, and was 
also published as ;yi original article in the "Agricultural J oumal 
of India.” 

During the last winter, the experiment with sugar-beet 
was directed towards finding out if the roots can be success- 
• fully grown without irrigation in sandy and sandy loam soils 
of Bihar ; the experiment proved a failure, more specially as 
the latter part of the monsoon was not a favourable one and 
there was not sufficient moisture in the soil during the time of 
sowing for a successful germination of seeds. 

Preparation of gar by improved method. The problem of 
pioducing a gur superior in quality to the local production 
was investigated by Mr. Sanyal. In the manufacture of gur, 
lime and soda are the two substances commonly employed for 
the clarification of the sugarcane juice. In Bihar very seldom 
lime or soda is added ; the juice is simply boiled down in a very 
shallow open pan (7 ft. diameter and 2\ inches deep) and im- 
purities formed as scum on the surface of the boiling juice are 
removed by means of ladle. Simple boiling of the juice and 
removing the scum make the syrup considerably clear, but 
when the acid juice is boiled for a long time at a high tempera- 
ture it causes inversion of sucrose and consequent production 
of a larger amount of glucose. The presence of too much glu- 
cose retards the crystallization of sucrose and renders the gar 
very hygroscopic, and it is on this account that gar locally 
prepared absorbs moisture and deliquesces during the monsoon. 
Soda improves the colour but the soap that is formed remains 
in the mass. Lime checks inversion and efficiently clarifies 
the juioe on boiling, but the excess of lime if allowed to remain 
probably forms calcium glucosatc at the later stages of boiling 
and turns the product dark after a time. The excess of lime is 
removed in factories by earbonatation which is not possible 
to be adopted in a cottage industry. To obtain a hard light- 
coloured gur which will not absorb moisture and will not turn 
black in time, the following procedure is adopted : — Lime 
is added to the cold juice to a point showing slight 
alkalinity, and the juice then raised to boiling point when 
a small quantity of phosphoric acid barely sufficient to 
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precipitate the excess lime is added. When this is carefully 
done, a granular precipitate is formed which rapidly 
settles, carrying down all suspended impurities, and leaves 
a clear supernatant juice which can be immediately 
boiled down to gur. A very shallow pan, such as is used in 
^hc manufacture of local gur, should be employed ; this would 
enable the evaporation of the juice to be performed rapidly. 
The temperature on no account should be allowed to exceed 
llo°C M otherwise some caramel is formed resulting in the pro- 
duction of a darker coloured gur possessing a peculiar flavour 
with a slightly bitter taste. Five cakes of gur, each weighing 
about 1 4 seers, were prepared from G'o.2] 3 by adopting the above 
procedure. The gur produced was hard, light-coloured and 
fairly crystalline. It contained 80 to S3 per cent, sucrose, 2 to 
4*5 per cent, glucose, and 1*3 to 2*3 per cent, ash, against 73*8 
per cent, sucrose, 8*1 per cent, glucose and 2*5 per cent, ash 
contained in the gur prepared from the same variety of cane 
(Co. 213) by a local manufacturer, whose product was dark- 
coloured and much inferior to this. It was also observed that 
even using all precautions, the gur produced from the local 
Jlcmja variety was inferior to that from the Coimbatore cane. 
The possibility of producing a good quality gur from Bihar 
cane is now under investigation. 

Effect of chalk an a non -calcareous soil . Wit ha view to study 
the effect of chalk on a non-calcareous soil, some experiments 
on K»li&npur soil, which is almost devoid of lime, Were carried 
out in this laboratory. The results obtained may be summar- 
ized as follows :—(!) The addition of chalk to anon-calcareous 
soil increases the crop yield as shown by pot-culture experiments. 
(2) The increased yield is attributed, among other factors, to 
the supply of calcium to the soil naturally deficient in that 
constituent, to the change of soil reaction in that its hydrogen 
ion concentration rises from the initial value of 0*3 to 7’0 or 
more, and also to the improved texture of the soil by its mecha- 
nical opening. The last was shown to be the case when part 
of the chalk added to the soil in pot-cultures was replaced by 
an inert substance like sand, and the yield of crops increased 
thereby. (3) That the mechanical opening of the soil takes 

D 
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place on the addition of chalk has been shown by (t) the de- 
creased water-holding capacity of the soil on the addition of 
chalk alone or of sand with a fixed amount of chalk, and (it) 
the increased rate of percolation. (•!) A non-calcarcous soil 
may be considerably improved in fertility by adding about 
o per cent, of chalk to satisfy its lime hunger along with a fur- 
ther quantity of either chalk or sand to improve its physical 
condition, provided the excess is not too large. The results 
obtained formed the subject of a paper on " Effect of chalk 
on a non-calcarcous soil ” which was read by i\lr. Das in the 
thirteenth session of the Indian Science Congress held at 
Bombay in January 1920. 

Absorption of moisture bp soil. Dr. Sen continued his in* 
vestigation on the relation of the clay content of soils to their 
moisture absorption. The study of tills subject has shown 
that absorption of water by soil when exposed to a moist 
atmosphere is influenced mainly by their content of clay and 
also that the presence of other soil colloids has a modifying 
influence. The influence of temperature on the amount of 
absorption has also been investigated. The relation -is, how- 
ever, subject to a deviation due to the difference in temperature 
of observation, and in the character of the individual soils- 
The results of this investigation have been submitted for pub- 
lication as a Memoir of the Department of Agriculture in 
India. The work is of interest in that it may indicate a possible 
means of differentiating between various soil types. 

Variations in the fat content of milk of selected coios. Samples 
of milk of ten cows — four of the Montgomery breed and six from 
the cross-bred (Ayrshire x Montgomery) herd — were examined 
twice daily for their fat content. In some of the cases com- 
plete figures for the whole of the lactation period are not avail- 
able, but the data obtained generally show a gradual rise in 
the fat content with the progress of the lactation period, thus 
confirming previous years’ results. The variation in the fat 
content of the milk of the Montgomery cows under observa- 
tion was between 2*0 and 9*0 per cent., while in the case of the 
cross-bred cows, it was between 2*1 and 7*0 per cent. The ex- 
amination of the milk of a cross-bred cow (Laura) during her 
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"two consecutive lactation periods, has shown a remarkable 
similarity in fat content and its variation. A chart show- 
ing the weekly average fat percentage of morning and evening 



samples of milk of the above cow during her two consecutive 
lactation periods is attacked to this report to illustrate the last 
point referred to above. 

Adulteration oj butter jat or ghee with foreign animal fat and 
its detection. The detection of foreign fats in adulterated 
butter fat or ghee is one of the most difficult problems of food 
analysis. This is especially so when the adulterant is an animal 
fat. None of the rapid tests are reliable, and an investiga- 
tion has therefore been undertaken to work out a successful 
method for its detection. Recently we came across a sample 
of butter which contained 5 per cent, more fat than a sample 
•of genuine butter prepared at Pusa and also one procured 
from a recognized firm did. Such tests as specific gravity, 

d 2 
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refractive index, iodine value, Eeickert Meissl value and sapo- 
nification value showed no abnormality in the sample, though, 
it was soapy to touch, greasy in taste and contained a fat diffi- 
cultly soluble in ether and practically insoluble in strong 
alcohol. Crook’s teBt with 2’S c.o. of carbolio acid mixture 
(10 c.c. carbolic acid and 1 c.c. water) added to one gramme 
of the melted fat produced two distinct layers, indicating the 
presence of foreign animal fat in the sample. The sample 
was found to contain 8" 45 per cent, stearic acid by Helmet and 
Mitchell's test, whereas the pure buffalo butter contained only 
0*33 per cent. 

The estimation of stearic acid in butter fat by Hehner and 
Mitchell's method is a laborious one, and the conditions under 
which the estimation is to be conducted are attained with great 
difficulty. Crook’s method was tested and found to detect 
adulteration only when the sample under examination contained 
50 per cent, or more ot animal fat. The substitution of gly- 
cerol in place of water in the carbolic acid mixture used in 
Crook’s test was found more satisfactory, but ns carbolic acid 
is very hygroscopic, it becomes difficult to maintain a standard 
condition. Attention "was therefore directed towards findin g 
out a suitable rapid test, based on the fractional precipitation 
of higher glycerides (of which the animal fat mostly con- 
sists of) out of a solution ot the fat in some solvent, on the 
addition of strong alcohol. Such solvents as acetone, carbon 
tetrachloride and ethyl acetate (acetic ether) were tried ; the 
former two were foimd quite unsuitable and unsatisfactory, 
but the latter seems to satisfy the object . 

By using acetic ether, a permanent piecipitate was obtained 
with samples containing as low as G per cent, foreign animal 
fat, and there was an increasing proportion of the piecipitate 
as the proportion of foreign animal fat was increased. The 
possibility of estimating foreign animal fat quantitatively by 
this method is now under investigation. 

The movements of nitrates in the soil and subsoil. As in 
previous years, the main energies of the Section were directed 
towards this investigation ; 954 samples of soil and subsoil 
weie collected in this connection diuing the year and examined 
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for their moisture and nitrate contents. In addition, electro- 
metric conductivity measurements of the extract of these soils 
were taken and very characteristic curves were obtained which 
possibly may help to elucidate the movements of soil nitrate 
and water. The study of this subject, as in last year, was 
•carried out in four areas under different cultural conditions, 
- viz., pasture, fallow, uniirigated cropped land and cultivated 
plot receiving irrigation. The observations are still being con- 
tinued in the first three ; mention may, however, be made of 
•some of the broad features observed. 

The report submitted last year carried the observation to 
the end of June 1925, when in the pasture area there was ob- 
served a uniform distribution of nitrate in the soil layers, 0*6 to 
1*0 lb. nitrogen per acre half foot being present. With the 
'advent of monsoon and a fall of about 5 inches of rain between 
17th June and 8th July, no nitrification was observed in any 
of the soil layers, not even on the surface. As the monsoon 
proceeded, water in the soil moved downwards, but no increas- 
ing amounts of nitrate were noticed either on the surface or at 
■the lower depths until the first week of October, when there 
was a slight increase in the nitrate content at the surface from 
•0‘8 to 1*7 lb. nitrogen per acre half foot. 

In 1924, in the pasture area an occurrence of nitrification 
was noted in the surface layer (second six inches) with the 
advent of the rains, and as the monsoon proceeded, the 
drainagfe became heavier and increasing amounts of nitrate 
were washed down into *the lower depths. This wide 
•divergence between the results of two years’ experiment in 
the pasture area may bo due to a difference in the character 
of the two monsoons; the one of 1924 being heavier in the 
earlier part with little or- no breaks, whereas that of 1925 
was lighter with frequent breaks. Whatever nitrates in the 
surface were formed after each fall, were more or less con- 
sumed by the growing herbage, with the result that no 
increase in the nitrate content could be noticed in the pasture 
area during the last monsoon. 

When the first samples of the second series in the fallow 
plot were collected on 19th June, the distribution of nitrate, 
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except that in the upper layer of soil, was found to he varying 
between 1*8 and l'O lb. nitrogen per acre half foot. As in the 
previous year and unlike the pasture, the fallow plot was very 
rich in nitrate in the topmost layer. This is due to the fact 
that the surface soil here had all along been kept disturbed. 
With the advent of the rains, there was a quick response of the 
nitrification processes, and as the monsoon proceeded, nitrate 
was gradually washed down to the deeper subsoil. The amount 
of nitrate in the fallow plot all aiong remained much higher 
than in the pasture, and in contradistinction to this latter plot, 
the follow area, from the surface down to sixth foot, continued 
to be very rich in nitrates upto the end of March, after which 
the distribution tended to be of the same type as that noticed 
the previous summer. It thus confirms the last year’s results. 
The results obtained with the cropped plot were similar to 
those arrived at in previous years. 

The investigation, on the whole, shows and confirms the 
previous years' results that the distribution of nitrates in soil, 
besides being regulated by rainfall and the physical character 
of the subsoil layers, is profoundly modified by the cropping 
and the cultural operations which the field receives. The 
main features brought out is that very considerable quantities 
of nitrate are washed into the subsoil and ultimately lost, ancl 
that there is no appreciable upward movement of these subsoil 
nitrates. 


VI. Programme or work for 1926-27. 

A. Imperial Agricultural Chemist. 

Major subjects. 

1. Continuation of. the investigation into the amount and' 
nature of drainage water from cropped and fallow land. 

2. The influence of manuring On the composition of crop. 

3. The estimation of the available P» 0 6 by means of alka- 
line carbonate solution in calcareous soil and other types of. 
Boils and its relation with cropping value and manurial reaction- 

4. The movement of nitrates and water in Pusa soils. 
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5. Further investigations into the possibility of sugar-beet 
cultivation in Bihar. 

6. Variations in quality of milk from selected cows. 

7. A study of the course of changes occurring in the tobacco 
leaf under various methods of curing. 

8. The detection and quantitative estimation of foreign 
fat in adulterated butter fat or ghee. 

9. A study of the chemical and physical factors involved 
in combined applications of green manures and superphos- 
phates. 

10. The preparation of gur by improved method . 

Minor subjects. 

1. A comparison of the accuracy of various analytical 
methods. 

2. Analytical work for other Sections. 

B. Physical Chemist. 

1. A critical study of the methods of mechanical analysis 
of soils. 

2- Measurement of vapour pressure of glycerine-water 
mixtures of various concentrations for studying soil moisture 
relationship. 

3. Investigation to determine the nature of the alleged 
"unfree” water in soils. 

4. Studies in the absorption of water vapours from un- 
saturated atmosphere and its relation to the nature of replace- 
able bases and certain other physico-chemical properties of 
the soil. 

5'. The role of electronegative ions in the Eoil with parti- 
cular reference to the absorption of acid radicals, and its use 
for the measurement of specific surface in soil. 

6. Investigations on the mechanism of Water* absorption 
in soils. 

7. Studies in soil reaction : — (a) Comparison of the " quin- 
hydrone” and "hydrogen electrode ” for the study of reactions 
in Indian soils. ( b ) Buffer action of Indian soils. 



40 SCIENTIFIC REPORTS OF THE AGRICULTURAL RESEARCH 



VII. Publications. 

Das, S. L. 

. . The Detcimination of Available Phosphoric 

Acid of Calcareous Soils. Mem . Dept. Agri, 
India , Chem. Senes t Vol, VIII, No. C. 

Harrison. W. H. 

. ♦ Report of the Progress of Agricultural Che- 

mistry in India for the year I925-2G for 
the Commiftce of the Privy Council for 
Scientific and Industrial Research, London* 

San) T al, P. B. 

. . Deterioration of Sugarcane during its Storage 

by Wind rowing. Mem, Dept. Agn. India > 
Chem. Series , Vol. VIII, No. 7. 

Sen, J. . 

. Standard Methods of Analysis of Fertilizers. 
Pusa Agti . Pcs. Inst . Bulletin 164. 


Son, J., and Amin, Blmilal A Study of Absorption of Moibturc bv Soils. 
M. Man. Dept. Ag)i. India , Chem. Saics, 

Vol. VIII, No. 12. (Zn the press.) 
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REPORT OP THE IMPERIAL AGRICULTURAL 

BACTERIOLOGIST. 

* 

(J. H. Walton, M.A., M.Sc.) 

I. Administration. 

Mr. C. M. Hutchinson held charge of the Section till 19th 
April, 1926, when he went on leave for 9 days, at the end of 
which he retired from service on 29th April, 1926, on super- 
annuation pension. Mr. Hutchinson had held the post of 
Imperial Agricultural Bacteriologist from 24th December, 
1909. 

I took charge of the Section from 20th April, 1926. I was 
on leave fiom July to November 1926. 

Mr. N. V. Joshi, First Assistant, was on leave for 3 months 
and 22 days from 16th January, 1926. Mr. C. S. Ram Ayyar, 
First Assistant, Industrial Branch, acted in place of Mr. Joshi. 


II. Training. 

/ 


Mr. M. R. Madholce, B.Sc., was selected for post-graduate 
training in agricultural bacteriology, and joined on 4th January, 


1926. 


III. Son, Biology. 

Nitrogen fi’iation. At the end of 1922 a line of four small 
plots, each ten feet square, was laid down ; plots 1 and 3 were 
unmanured and plots 2 and 4 received larmyard manure. 
No crop was grown on the plots, which were kept fallow and 
free from weeds. The total nitrogen was estimated to a depth 
of one foot, and nitrates to a depth of three feet, at intervals 
of three months or so. 

The nitrate in the second and third foot was never much — 
1*76 mg. per 100 grm. soil was the maximum amount obtained, 
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mid lliis was when the nitrate content in the first foot was high, 
so these amounts me not included in the table of results. 
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The figures are of considerable interest. In the fust three 
months tlie nitrogen content of the lop six inches of unmanured 
soil had doubled, while that of the manured soil had fallen 
Blightly. and was less than that of the unmanured plots. The 
nitrogen content of 1 he manured plots thereafter nevei differed 
much from that of the unmanured plots. 

The nitrate content of the plots fluctuated within wide 
limits, and went up to a very high figure in June 102t and 
November 1923. When we bear in mind that 1 mg. of nitrate 
nitiogen per 100 grm. soil is the equivalent of 201b. ol nitrate 
nitrogen per six inch acre, and that 1 cwt. nitrate of soda 
contains about 17 lb. nitiogen; further, that the increases in 
nitrate nitrogen in these plots from March to June and June to 
October 1021. the disappeaiance of the nitrate by January 
1025. and its further foimation by- November 1925, all involve 
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several milligrams nitrate per 100 grm. soil, the economic 
importance of these fluctuations will he appreciated. 

The fluctuations in total nitrogen point to the conclusion 
that while under certain conditions nitrogen-fixing bacteria 
become very active, adding to the soil large quantities of 
nitrogen, tin's nitrogen is in such form as to he easily lost, unless 
conditions are such that it is nitrified and taken up by a growing 
crop. 

To obtain some fight on the problem an intensive investiga- 
tion of the soil nitrogen has been started, in which soil fi orn 
the laboratory experimental area, five of the permanent 
experimental plots of the Punjab field, and irrigated land in the 
Simri dhab is being studied in its field condition and in the 
laboratory. 

In the first three months it appeared that the total nitrogen 
content of the soil vaiied in the same way in the field as when 
the soil was kept in the laboratory, but it is unlikely that, 
with the alteration in the seasons, it will continue to do so. 

Nitrification. It had been found that when the amount of 
nitrogen, either as cake or sulphate of ammonia, added to 
field soil exceeded 90 mg. per 100 grm. soil, no accumulation 
of nitrate took place, and the large quantities of ammonia 
added as sulphate or produced by a mm oni&ca tion of the 
nitrogen of the cake, tended to disappear. Later, it was found, 
that rich garden soil and soil near manure pits could nitrify 
90 mg. of nitrogen per 100 grm. soil, and accumulation of 
ammoniacal nitrogen did not take place. 

Further experiments then showed that if to the field soil 
be‘ first added 3o mg. of nitrogen perlOOgim. soil, and this 
nitrogen be allowed to nitrify during an incubation period ot 
six weeks, then on washing out the nitrate formed in that 
period, the soil was able to nitrify 120 mg. of added nitrogen 
per 100 grm. soil. 

Nitrifying organisms isolated during the study of intensive 
nitrification of urine were found to differ somewhat from the 
nitrifying organisms described by previous workcis, in being 
able to tolerate larger quantities of ammoniacal and nitrite 
nitrogen, and also in being able to grow for a short time on 
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ordinary agar. The influence of these organisms, nitrite 
formers and nitrate formers, on nitrification in field soil to which 
large quantities of nitrogen (90 mg. nitrogen in cake) had been 
added, was investigated. 

At the end of four weeks, the amounts of nitrite and nitrate 
nitrogen per 100 grin, soil, and the treatment of the soil are 
shown in.the following table. In all cases, the moisture was 
made up to 16 per cent., and the temperature of incubation 
was 30°C. 



Mo. MTROQEN PFJl 100 

- 

GUM. son. AS 


Nitrite 

Nitiate 

1. Soil only 

... 

5*4 

2. Soil + Cako to give 90 mg. N . 

11-GG 

7*2 

3. Soil+Cako as in 2+10 c.c. of oulturo of nitrate former. 

0-10 

52*8 

4. Soil+Cako as in 2+10 c.c. culturo of nitrite fonnor 

3*11 

3*4 

5. As 3, bat culture storilizod ..... 

4*07 

34 


The results show that vigorous nitrification occurs only 
when the nitiifying organism is added. 

Fermentation oj organic manures and their nitrification in 
soils. Composts of mustard cake alone and with soil and 
charcoal •were fermented for fifteen weeks. The total and 
ammoniacal nitrogen were estimated, and the composts were 
mixed witli Pusa soil and allorved to nitrify for eight weeks. 
The analyses of the composts showed that the inclusion of an 
amount of charcoal equal to five per cent, of the weight of cake 
hastened the decomposition of proteins. The greatest de- 
composition was n a compost of cake, soil and charcoal, where 
40 per cent, of the nitrogen was ammonified. Unfortunately 
from this compost and from, the compost of cake, soil, charcoal 
and sulphur, about 10 per cent, of the nitrogen was lost. Nine- 
teen per cent, of the nitrogen was ammonified in the cake- 
chaicoal compost ; in other composts the ammonification was 
less than Beven per cent, of the total nitrogen. 
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The following table shows the percentages of the original 
nitrogen found as nitrate in Pusa soil after eight weeks, for the 
several composts. 

Compost 

i 

Nitrato por cent. 

Cako, fresh 

40-3 

Cako, formontod 

40*3 

Cako and soil .......... 

50-3 

Cako, soil and sulphur ........ 

62-0 

Cako and sulphur 

48 0 

Cako and charcoal ......... 

58 0 

Cako, soil and charcoal 

48 0 

Cako, sulphur and charcoal ........ 

[53 0 

Cako, soil, sulphui and charcoal . 

48*0 


The cake and charcoal compost appears to be the most 
valuable source of available nitrogen. The addition of 
charcoal has the further beneficial effect of considerably 
modifying the odour of the fermented cake, making it both 
less strong and of a less offensive nature. 

Biological activity in soils at low temperatures. Measure- 
ments of the biological activity in Pusa soil at temperatures 
below* the standard temperature' of 30°C., by determination of 
carbon dioxide production, were carried out. The amounts 
of carbon dioxide in milligrams, evolved in 20 da3% are given. 
In all cases the moisture content of the soil was 16 per cent., the 
optimum for biological activity. 



TrsirmATcni; 


23°C. 

20°C. 

15°C. 

Soil olono 

* 42 

, • 

26 ■ 

Soil-f-Cako (to add 30 mg.nitrogon) 

328 

270 

202 

Soil-}- 0*5 por cent. Glucose . .... 

349 

• • 1 

127 

Soil-}- 0*3 per cent. Ifannito 

295 

* • 

203 
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As much caibon dioxide was given off in the first lour days 
in the case of soil with cake or glucose, and six days in the case 
of sod with mannitfe at 25°0. as in the whole peiiod of 20 days at 
Jo°C. A fall of temperature from 25°C. to 15°C. thus causes 
biological action to be slowed down rapidly, but this action still 
continues with some vigour. 

Investigations on bacterial activities in the Punjab field. For 
some years it has been noticed that certain plots in the Punjab 
field give a very uneven stand of crop. Patches and belts of 
poor stunted growth are found, Rnd these areas in some cases 
amount to half of the plot. Samples of soil from good and bad 
patches were taken to a depth of six inches and their carbon 
dioxide producing, nitrification, and nitrogen fixing powers 
tested and compared. Small differences in their powers of 
nitrogen fixing and nitrification were found, and these were 
in favour of the bad patches. In carbon dioxide production, 
both when the soils alone were used and when cake was added, 
the good and bad patches were equal. It appears, therefore, 
that the irregularities in cropping power were not due to 
fundamental variation in the bacterial floia of the plots, but 
must be attributed to some other cause, such as irregularity in 
the distribution of subsoil moisture. 

Of the permanent manurial plots in the Punjab field, it is 
seen every year that plot 16 A, receiving green' manure and 
superphosphate, is far more productive than the no manure 
plot 11 A. 

The methods of biological analysis were then applied to 
samples of soil from these two plots to see if the difference in 
the manurial treatment of the sods would have any influence 
on the results. 

In the experiments on carbon dioxide production, without 
the addition of cake, the manured soil gave 40 per cent, more 
carbon dioxide in four days, than the unmanured, but when 
one per cent, cake was added to each, the amounts of carbon 
dioxide produced each day for 15 days and their totals were 
about equal — the difference between the totals was less than 
three per cent. Nitrification proceeded rather more rapidly 
in manured soil than in unmanured ; the amounts of nitrate 
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produced after two, four, six and eight weeks were for the 
manured soil 7*2, 15*0, 16' 8 and 20-4 mg., and for the un- 
manured soil 5-0, 12-0, 15*6 and 17*4 mg., respectively. In 
nitrogen fixing power the difference was striking. In 1 00 grm. 
manured soil after* one month there was a gain of 11*5 mg. 
nitrogen, against a gain of only 0-5 mg. in unmanured soil. 
After a second month’s incubation, the nitrogen content of 
the manured soil remained unaltered, while that of the 
unmanured rose by 3-0 mg. The amounts of nitrogen fixed 
by each soil in liquid culture media supplying complete nutri- 
ents, were equal. Further study of nitrogen fixation in these 
two plots is necessary before any definite conclusions can be 
drawn, and this will be carried on through the current year. 

Green-manuring. Repetition of small plot experiments 
on green-manuring with cowpea, flhaincha ( Sesbania aculeata ) f 
guar ( Gyamopsis •psoralioides) and sann-hemp again confirmed 
the previous results, that, except in the case of cowpea, in which 
the difference is negligible, higher yields are obtained by green- 
manuring with only the leafy portions of these plants than 
with the whole plant. 

In connection with the investigations on the economic 
possibilities in growing sann-hemp and, while using the tops 
of the plant for green-manuring, obtaining fibre from the 
stalks, comparative tests between early and late cutting and 
burying the tops were carried out, to see if by later cutting, a 
higher yield of fibre might be obtained without detriment to 
the succeeding crop. It was found that the yield of oats was 
actually higher on those plots in which the sann-hemp tops 
had been buried late. 

Comparison of the crops of oats from plots green-manured 
with sann-hemp tops and with the whole plant showed that 
burying of tops gave better produce than burying of whole 
plant. With wheat, from the total yields the advantage 
appeared to be the reverse of that found with oats, but the 
wheat had suffered so much from attacks of white ants, rust 
and aphis that yields were far below normal except on two 
.plots, one in each series, where the advantage lay with the 
plot manured with tops only. 
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The yield of fibre obtained from the stalks remaining after 
cutting the tops of the sann-liemp amounted to four maunds 
per acre. In areas subject to attacks of white ants, the burying 
of tops alone has the further advantage that this pest does 
not receive the encouragement derived from the addition to 
the soil of the woody stems of the sann-liemp. 

Decomposition oj cellulose. A bacillus has been discovered, 
which when grown with any one of certain other organisms 
decomposes cellulose. It lias been found that cellulose de- 
composition takes place not only when any one of these other 
organisms is grown with the bacillus in question, but also 
w r hen their filtered enzymes are substituted for the organisms. 
No decompositiorf of cellulose is found if the enzyme of the 
bacillus be substituted for the bacillus. Why the symbiosis 
should be necessary has not yet been discovered, but is being 
investigated. 

Impermeability in' soils. In the course of experiments' 
on soil toxinB, it was found that colloidal substances arising 
during the decomposition of organic matter in soil, made the 
soil impervious to water. The nature of the substances and the 
bacteria from the action of which they arose, was investigated. 
From the soil of a maize culture pot which developed deficient 
drainage, bacteria were isolated, which, when grown in sand 
beds, caused these sand beds to become impervious to the 
passage of water. ’ Imperviousness also developed in sand 
beds treated withwatei in which sann-hemp had been sub- 
merged for 24 horns. 

The imperviousness was associated with the production of 
slime m the sand beds. Permeability was not restored, nor 
w’as the slime cxtiacted, by a number of solvents such as 
alcohol, benzene, acetone, decinormal caustic soda. However, 
protracted extinction with hot water removed the slime and 
restored permeability. 

From the hot w’atcr extract, a grey fiocculent precipitate 
settled out at 60° — 70° C. on the addition of 25 per cent, of 
ammonium sulphate. The precipitate gave the reactions for 
pectins. Several strains oi rods and cocci that can cause 
impermeability and production of slime have been isolated. 



INSTITUTE, PUSA, FOR 1925-28 


40 


They are facultative anaerobes thriving best in media contain- 
ing carbohydrates with other organic substances. 

Phosphate solubilization. The work on solubilization of 
^phosphate in bonemeal was carried on throughout the year. 
The stimulating effect of the addition of 6 per cent, charcoal 
to the compost is shown by the analyses of two composts, one 
with, and one without charcoal. 



PimcnMHGK rilOSTHORIO ACID 


AVAILABLE 


Aftor 29 wcokf 

Aftor 50 ucoltB 


fermentation 

fomiontalion 

“ Bonomoal, sulphur, panel compost 

• 

39 l 

30*6 

Ditto ditto and oliarcoal . 

Of 0 

72*0 


When charcoal is added, solubilization is both more efficient 
. and proceeds for a longer time. 

The results of a small scale experiment on potato growing 
. showed the superiority of composts of bonemeal, sulphur, sand 
and cake to superphosphate and cake, also that composts 27 
weeks old were better than those only 13 weeks old. 

Further quantities of compost are being prepared for larger 
.scale experiments in the next season. 

Laboratory experiments to ascertain the best proportions 
of the ingredients of the composts have been started, and these 
.at present indicate that the most suitable amount of sulphur 
to be taken is one-fourth of the weight of the bonemeal in the 
•compost. 

Only a small proportion — 13-6 per cent. — of the total 
phosphoric acid of Trichinopoly rock phosphate was found 
.available after 47 weeks’ fermentation in composts of phosphate, 
sand, sulphur and charcoal. When charcoal was omitted, 
only 8-8 per cent, of the phosphate was solubilized. No 
solubilization occurred either in nutrient media or composts 
where Singhbhum phosphate was the source of phosphoric 
. acid. 
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IV. Silage. 

A beginning was made in the study of the bacterial flora 
of silage. The material, chopped maize, of the age at which 
it is made into silage in farm practice, was filled into large 
glass jars and glazed earthen pots and packed tightly. At 
first, some of the vessels were kept uncovered, others were 
covered with a layer of rammed earth. It was found that a 
vigorous growth of mould, to a depth of about eight inches, 
occurred in both open vessels and in those covered with earth. 
Below this depth, changes took place in the maize which at the 
end of 12-14 days resulted in what appeared to be normal 
maize silage. 

In the glass vessels, the changes in colour of the maize 
could be traced from day to day. The upper layer C"-8" 
remained green, and in this the moulds developed. Below 
this level, after only 24 hours, a change of colour was observed 
which progressed until all trace of green had disappeared, and 
the brown colour of finished silage was evident. 

A more satisfactory method of preparing silage was- 
found in the use of museum jars, with ground glass flanges. 
The jar is filled with chopped maize ■which is tamped down, 
and the cover luted on to the jnr, giving an airtight joint. 
No visible growth of mould occurred in these jars, and the 
gradual transformation of green maize into brown silage' 
could be followed from day to day. 

In the largest size jar used (about 1 gallon) the maximum’ 
temperature did not rise above 37°C. in three weeks. The 
laboratory temperature during this period was 31°C. — 34°C. 

Examination of juice, extracted by macerating a portion 
of the ensiled material in a mortar, and expressing the juice 
through a cloth, showed that after only 24 hours there is an 
enormous development of lactic acid forming bacteria. These 
could not be obtained from cultures from material ■which had' 
been ensiled fora period of 10-15 days. In the early stages 
yeasts also were abundant. Arrangements have been made 
to secure a continuous supply of maize, of the proper degree of 
ripeness, for the remainder of the growing season. 
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V. Dairy Bacteriology. 

Bacteriologic.il examinations o£ the milk supplied by the 
Pusa Barm were made regularly throughout the year. The 
relation between the season of the year and the plate counts 
was again manifested. The average of the counts obtained 
in the months July — October 1925 was 38,500 bacteria per c.c* 
milk. The average count fell to 20,200 in November and 
to 9,250 in December. 

The average counts for the six months January — June 
for the three years 1924-25-20 are as follows : — 



1924 

1023 

1020 

January * 

. • 

20,800 

6,200 

February , 

*• 

8,300 

0,000 

March 

8,300 

11,500 

7,700 

Apnl 

5, COO 

28,200t 

8,800 

May 


22,000 

8,300 

Juno • 


28,500 

ll.IOOJr 


* To Juno 1 8th beforo broak of raiua. 

f llalf of tho monf h. Jlroaledown of tho straw supply resulted in fluctuating, oxcoes- 
ivoly high counts for tho other half, 
t No heavy rain in this month. 

Thus the counts for the months March — June 1920 approxi- 
mated closely to those for the corresponding months of 1924 
and were far below those in 1925. Now in these months in 
1924 and 1920 day temperatures were higher, and humidity 
lower than in 1925. Consequently the sterilizing agencies 
of sun and drought weie more powerful in these years, and tho 
counts show that fewer bacteria were brought into the millc 
by dirt fi om the bodies of the cows. 

The high average count of 38,500 in the rains in 1925 
approximates to the counts obtained in tho previous year. 
The rains for 1920 had not started by dune 30th, and so the 
expected sharp rise in the counts had not occurred by that 
date. "When comparing these counts with those obtained. 

e 2 
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elsewhere, it must be particularly noted that at Pusa “ sani- 
tary ” or “ covered ” milk pails are not used. Were these 
used, it has been show here that the plate counts could be 
•expected to be reduced to one-fourth ,of those obtained at 
{present. 

VI. E. C. 

The supply of E.C. to the hospital and dairy at Pusa, 
Muzafferpur and Laheria Sarai hospitals, and Bihar jails was 
•continued throughout the year. 

A new type of graphode cell for the manufacture of E.C., 
made by Messrs. Mather and Platt, Ltd., was tested. It was 
found that after a few trials in which lime had not been added 
to the brine before electrolysis, corrosion of the cathode took 
place. This corrosion of the cathode which had not been 
noticed before, introducing fine particles of carbon into the 
brine, was accompanied by low concentration of available 
•chlorine in the product. When lime was added to the brine 
before electrolysis, further disintegration did not take place. 

VII. Photography. 

Cinema films of agricultural subjects were prepared during 
the year. A selection of these films was shown to the members 
of the Board 'of Agriculture during the meeting of the Board 
-at Pusa, to give them an opportunity of judging the utility 
of the cinema in illustrating the work of the Agricultural 
Department. The film on dairying was shown at Patna and 
Bangalore also. 

Charge of the photographic department of the Institute 
was handed over to the Joint Director on 1st May, 1926. 

VIII. Miscellaneous. 

Plant diseases . Specimens of maize showing a leaf spot, 
and tobacco with lehf curl were examined. In neither case 
could the disease be ascribed to bacteria. The tobacco disease 
appeared to be the one described some years ago from German 
East Africa, due to physiological disturbances in the seedlings 
caused by excessive moisture in the seed bed. 
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Further attempts to produce wilt in betel-vine, by inocula- 
tion were unsuccessful. 

Parasitology. Microtome preparations of house-fly tissues- 
were prepared for the Director of Public Health, Bihar and 
Orissa, and the technique of the operation was shown to one 
of his assistants. 

Ohee. Examination of samples of rancid ghee showed that- 
bacterial action was not associated with the rancidity. 

IX. Programme of work for 1 920-27. 

During the current year the investigations now in progress, 
which have been reported on, will be continued. Special 
attention will be devoted to the subjects of soil nitrogen, 
phosphate solubilization, arid silage. 

X. Publications. 

Hutchinson, C. M. . . Photography from the Microscope. Ivdian 

Jour . Med. Res. Vol. XIII, No. 3, 
January 1920. 

Ditto . . . Causes of infertility in Soils in relation to- 

Bacterial Action. Agri. Jour, of India, 
Vol. XXI, Pt. II, March 1926. 

Ditto . . , Summary of Progress of Bescaroh in 

Agricultural Bacteriology in India for 
1925-26, for the Committee of the Privy 
Counoil for Soiontifio and Industrial’ 
Research. 

Hutchinson C. M., and Loss of sugar by inversion in Sugar Fno- 
Ram Ayyar, C.S. torics in Northorn India and its provci - 

tion by Antiseptic Measures. Pma Agri. 
Res. Inst. Bull. 163, 
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REPORT OP THE IMPERIAL MYCOLOGIST. 

(W. McRae, M.A., D.Sc., F.L.S.) 

I. Charge and Establishment. 

Mr, M. Mitra was in charge of the Section till 22nd 
November, 1925, when I returned from leave. Prom 
4th May, 1926, I acted as Joint Director in addition to my 
own duties. The post of Second Imperial Mycologist was 
still held in abeyance. During the last four months Mr. M. 
Mitra was on leave and Mr. S. N. Mitra officiated in his place. 
Fieldman Md. Taslim acted as an Assistant for four months, 
and Mr. K. M. Dutt was appointed as clerk on 17th February, 
1926. 


II. Training. 

Three students are undergoing a post-graduate course, 
one in the second year and two in the first. Two students 
from the Institute of Animal Husbandry and Dairying, Banga- 
lore, received a short course. 


III. Diseases of Plants. • 

(1) Wilt of Cajanus indicus, rahar, caused by Fusarivm 
■vasinfectum. This year again there was little wilt till towards 
the end of the' season when, however, it developed rapidly, but 
•on the whole the attack was not severe. The numbers of 
wilted plants in the fourteen permanent manurial plots are in 
general accordance with those of previous years except in plot 
IV, the farmyard manure plot that gets the heaviest dress- ' 
ing, and in plot XVI, the green-manure and superphosphate 
plot. The average number of wilted plants in the three plots 
that get superphosphate, viz., plots VIII, IX and X, is four 
times that in the five plots that get no superphosphate, viz., 
plots I, XIII, XIV, VI and VII. In the farmyard manure 
plot mentioned above the number of wilted plants has gra- 
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•dually increased year by year till it is no w seven times the 
average of the five plots, and in the green-manure and super- 
phosphate plot the number of wilted plants has suddenly 
.soared up till it is six times that of the average of the five plots. 
It seems that, as hitherto hoped, green-manure does not 
always reduce the wilt in a plot manured with superphosphate. 
'These results emphasize the necessity of continuing field ex- 
periments for a long time in order to get sufficient data from 
which to draw reliable conclusions. 

The record of the wilted plants for the last nine years in 
bot series of the permanent manurial plots is given below in 
tabular form : — 



at Pusa. 
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To test the lateral spread of the disease through the soil 
in unmanured land and in land manured with superphosphate, 
five plots were laid down. In one plot of unmanured land a 
solid block of ten rows at one end was infected, while the 
lateral spread into eleven other rows was recorded. The ten 
rows had 92, 83, and 100 per cent, plants wilted in three suc- 
cessive years, while into the rest of the plot the disease spread 
regularly giving 9, 43 and 88 per cent, of wilted plants in the 
respective seasons. 


Year 

| Abtipiotally infected 

Not 80 INFECTED 



Percentage 
of wilted 
plants 

No. 

of 

plants 

No. of 
wilted 
plants 

Percentage 
of wilted 
plants 

1923-24 . 

319 

294 

02 

362 

33 

9 

1924-25 . 

320 

265 

83 

- 352 

164 

43 

1926-20 . 

320 

320 

1 

100 

352 

310 

88 


Now the wilted plants are confined to the middle of one side 
-of the plot at the far end. The land was hand-cultivated, great 
-care being taken not to move the soil laterally. The spread of 
the disease was gradual and regular, both in space and in 
numbers. 

In two pairs of plots of a quarter of an acre each, one with 
superphosphate and one without, a line of infective material 
was placed along the middle. The following is the record for 
the three seasons. There were 1,230 places for plants in each 
pjot. The difference between that and the numbers of plants 
given in the table is due to lack of germination and to deaths 
from other causes. 



TJnmandbed 


Superphosphate 

Year 

No. 

of 

plants 

No. of 
of wilted 
plants 

Percentage 
of wilted 
plants 

No. 

of 

plants 

1 

No. of 
wilted 
plants , 

Percentage 
of wilted 
plants 

1923-24 . 

1,222 

Plot 1 

0 

0 

1.223 

Plot 2 

1 

0*08 

1924*25 . 


50 

4-1 


77 

0*3 

1926-20 . 

1,186 

190 

10*5 

1,191 

2G2 

21*9 

1923-24 . 

1,219 

Plot 3 

0 

0 

1,220 

Plot 4 

1 

0*08 

1924-26 . 

1,187 

64 

4*5 

1,197 

42 

3*5 

1926-20 . 

1,136 

325 

28*6 

1,121 

795 

70*9 
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In one pair, plots I and 2, tlie difference in the amount of 
wilt between the no-manure and the superphosphate treatment 
is very little, while in the other pair, plots 3 and 4, it is sub- 
stantial. The numbers and the position of the waited plants 
in these plots show that a line of infective material is too pre- 
-carious an infection, that a block of infective plants is requir- 
ed and that under farm conditions of cultivation the infection 
is spread through the soil mechanically in an irregular manner. 
This part of the investigation will be renewed in the light of 
the facts now known. 

The Imperial Agriculturist very kindly sowed with dis- 
infected seed 28 quarter-acre plots that had not had rahar 
since 1908. The average number of wilted plants in the'whole 
.area was 0*3 per cent, varying from no wilt to 3 per cent. In 
comparison with 30 quarter-acre plots grown last season on the 
farm land on which rahar is in the rotation every third year 
and on which the average number of wilted plants was 8 per 
cent, varying from no wilt to 31 per cent., this series of plots 
shows clearly that the great bulk of the infection comes from 
the fungus in the soil and not from spores borne on the seed- 

The moisture content and the pH of every three inches down 
-to two feet was taken throughout the growing season with 
results similar to those of last year. It is becoming apparent 
that, though the amount of moisture in the soil has no direct 
' relationship to the amount of wilt, the retentive nature of the 
soil has something to do with it. Where water stands for a 
•short time during rain, there wilt is worst. The result of the 
-experiment which has for its object the isolation of a type of 
rahar resistant to wilt disease will be found in a joint report 
with the Imperial Economic Botanist on page 208. 

(2) Mosaic disease of sugarcane was found a second time 
in Pusa, 'the previous occasion being in 1921 . Its presence in 
North Bihar was suspected during last year and it was cauti- 
ously mentioned in the annual report. A search in Bihar and 
■in some of the experimental stations in the United Provinces, 
“Bombay, Punjab and Madras revealed its presence on several 
-.varieties. On word being sent to other mycologists, the 
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disease was found also in the Central Provinces and Burma;. 
The disease has been found on the following canes : — 

Bihar. Pusa (New Area) — Co. 205, Co. 210, Co. 213,. 

Co. 232, Co. 248, Co. 250, Co. 275, Co. 281, 
Co. 282, Co. 286, Co. 287, Co. 288. 

Pusa (Silk House Area) — Co. 205, Co. 213, Co. 281 ,. 

Co. 286, Co. 287, Co. 288. 

Pusa (Farm) — Co. 213. 

Sabour Agric. Station — Co. 213, Eed Mauri- 
tius.' 

Various estates — Co. 210, Co. 213, Co. 232, 
Hemja. 

United Provinces. Aligarh Agric. Station — Co. 213,. 
Co. 232. 

Bulandshahr Agric. Station — Co. 213, Co. 232,. 
Co. 281. 

Kalai Dem. Farm — Co. 213, S. 48, B. 6308, 
Mauritius 16. 

Punjab. Gurdaspur Agric. Station — Co. 210, Co. 231,. 

Co. 232, Co. 242, Co. 247, Co. 257, Co. 268, 
Co. 261, Co. 265, Co. 270, B. 6308, B. 6388, 
S. 48, A. 2. 

Madras. Palur Agric. Station — Mauritius 56, B. 147,. 

B. 208, D. 1135, Fiji B, Java-Hebbal, Chit- 
toor-Poovan. 

Samalkota Agric. Station — J. 247, B. 208, 
B. 254, D. 625, D. 1135, A. 95, Purple Mauri- 
tius, Red Mauritius. 

.Coimbatore Central Farm. — Java-Hebbal, Vellai,. 
Poovan, Co. 1. 

Bombay. Manjri Agric. Station — Java 33 A, Java 36 r 
Red Mauritius. 

Central Provinces. J. 213, Co. 203, Khari. 

Burma. J. 213, J. 33 A, B. 376, D. 74, Striped Mauritius,. 

Purple Mauritius, Java-Hebbal and Gilman. 

■Rprl 
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'Only the leaf-mottling is present : other secondary symp- 
toms have not been seen. Leaves sent to Java and Hawaii 
were diagnosed as having unmistakeable symptoms of mosaic. 
Many Coimbatore canes are on the list, and in the majority of 
cases these were being grown only in very small trial plots and 
were but slightly infected, sometimes indeed only one clump 
'being infected. In Pusa where the plots have been under 
•continuous observation, Co. 232 is the only Coimbatore cane 
that is fully infected. Co. 250 has up to twenty per cent., 
Co. 287 fifteen per cent., Co. 210 and Co. 213 have five per cent, 
of clumps infected, while all the other have very few mosaic 
canes. One plot of Co. 213, however, short-planted in October 
to multiply seed quickly had nearly ten per cent, of the cl um ps 
infected. Co. 232 was also fully infected in the other stations 
where it was examined. Co. 213 and Co. 210 are canes that 
.are being grown on a large scale in Bihar, but the loss in crop 
due to mosaic is not apparent. So far the infected canes do 
not seem appreciably smaller than the healthy ones. Co. 214, 
the other cane of this class grown on a held scale here, has 
not been observed to have mosaic. No mention has been made 
of the Coimbatore canes of which there is a considerable num- 
'ber that have not shown mosaic markings, as we do not yet 
know whether the absence of symptoms is due to lack of the 
chance of infection or to resistance. 

Of the thick canes examined, Red Mauritius, Purple Mauri- 
tius, Maur. 16, B. 6308 and A. 2 were always fully infected. 
Hemja, the local cane in Bihar, is heavily infected throughout 
Northern Bihar. It is very stunted and will produce a light 
yield of cane. There can be little doubt but .that a large part 
of the loss is due to the effects of mosaic. Comparative plots 
have been planted to test the loss in three varieties. The 
new crop was planted under supervision and is being rogued 
regularly to test the possibility of eradication of the disease. 
It is too early yet to say more than that the method promises 
well, and so far this is the method found to be applicable in 
•other countries that have to deal with this problem. 

In the varieties Co. 205, Co. 213, Co. 232, Co. 250, Co. 281 
*Co. 287 and Red Mauritius, sets from plants having mosaic 
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leafrmottling have developed new plants that have identical 
leaf -mottling. Expressed juice from a mottled leaf of Co. 213 
pricked into leaves of Co. 21 3 produced mottling. These plants 
into which the juice was pricked had had no mosaic mottling 
during three seasons. The same happened from Red Mauri- 
tius to Co. 213. The mottling in Red Mauritius is far more 
conspicuous than in Co. 213 and this character became also 
apparent in the infected leaves of Co. 213. It may bo that 
the “ virus ” is differentiated in the two varieties of cane or 
that the varieties react in different ways to the “ virus.” 

In December, 1925, L. S. Subranmninm, the assistant wlio 
went to Aligarh and Guidaspur to search for the presence of 
mosaic, found on the leaves of Uba canes in both places an 
appearance very like that described as streak disease by Storey* 
in Natal. Sets of Uba from Aligarh were planted in Febru- 
ary in Pusa and by June one clump had developed symptoms 
exactly like those of streak disease. Over the whole surface 
of the leaf occurred numerous narrow, pale stripes running 
in the direction of the veins of the leaf. Each stripe was a 
quarter to half a millimetre in breadth and nearly uniform, 
while in length it varied from half a millimetre to a centimetre 
or more. They showed up most clearly in the newly expanded 
leaves. The juice of the leaves of this plaut was then pricked 
into varieties of sugarcane and maize, but it is as yet too soon 
to expect results. 

The fungus on the roots and bases of canes suffering from 
root disease last year in the district was determined by the 
Director, Imperial Bureau of Mycology, as llcndcrsoniva 
Sacchari Butl. .Infection experiments with this and other 
fungi from the same source were all unsuccessful. The flooded 
conditions that induced the disease in the previous year were 
not ''present this year and there have been no reports of root 
disease from Bihar. 

(3) Cotton. At the request of Special Cotton Mycologist, 
Bombay, the temperature relationship of the cotton wilt fun- 
gus, Fnsariwn bp., was undertaken by Mr. M. Mitra. The 

* Storey, H. H. Streak disease of eognreanr. Bent. Ami. Union of South Africa, 
Set. Bull 30, 1025. 
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fungus Was grown at 20 6 C., 25°C., 30°CJ., 
both agar and liquid media. 

I. Growth on agar medium — 

3o°C., and 40°C., on 

The composition of the medium was 

grm. 

Agar — agar . . . * 

15 

Glucose 

20 

Peptone . 

. . 10 

Sodium chloride 

5 

Libby's meat extract .... 

4 

Distilled wator . 

. . 1,500 c.c. 


Fifteen c.c. of the medium were put in each of 40 petri dishes 
selected for uniformity. Spores of the fungus from a sub- 
culture grown at laboratory temperature (about 20°C.) were 
shaken in 5 c.c. of sterile distilled water in a test tube. A 
loop of this was placed on the agar in the middle of each petri 
dish, care being taken to have as far as possible the same 
amount of inoculum in each dish. Eight petri dishes were 
kept in incubators at each of five temperatures for six days 
and three diameters were measured, each 120° from the other. 


At 20°C> tlie avcingo growth after six days was 


25 e C. 

M 

If 


99 

30°G. 

If 

** 

99 

If 

35°C. 

n 

5f 

9 9 


40*0. 

•I 

99 


ft 


mm. 

. 43-7 
. 61-0 
« o8‘0 
. 7'5 

. 0-0 


The eight petri dishes that had been kept at 40°C. were left* 
at laboratory temperature for a week but no growth took place.. 
The maximum growth was .thus between 25°C. and 30°C5. and. 
the thermal death point near 40°C. 

IT. Growth on liquid medium — 

The composition of the medium was 


Potassium acid phosphate . * 

grm. 

. 5-0 

Potassium nitrate .... 

. 10-0 

Magnesium sulphate .... 

. 2-5 

Peorystallized cane sugar , , , 

. . 34-3 

Ferrous sulphate .... 

. . Trace 

Distilled wator . . „ 

. . 1,000 o.o- 
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Fifty cubic centimetres of the solution were put into each of 
eighteen 200 c.c. Jena glass flasks selected for uniformity. 
Spores of the fungus from a sub-culture grown at laboratory 
temperature (about 20°C.) were shaken in 5 c.c. of sterile dis- 
tilled water in a test tube. A loop of this was placed in each 
flask, care being taken to have as far as possible the same 
amount of inoculum in each flask. The flasks were kept at a 
constant temperature in an incubator. A group of three flasks 
was removed at regular intervals and the fungus within each 
flask Was filtered, Washed and dried to a fairly constant weight. 
The dry Weight in grammes is given for various temperatures. 



The 18 flasks incubated at 40°C. were afterwards left on 
the laboratory bench, but did not show any growth after six 
days. The maximum growth was between 25°C. and 30°C., 
and the thermal death point near 40°C. 

(4) Cinchona. Ten fungi were isolated last year from di- 
seased cinchona in Sikkim plantations. Inoculation experi- 
ments were carried out at Mungpo with a view to determine 
the parasitic nature of these isolated fungi, but so far no infec- 
tions have been obtained. The fungi are being maintained in 
culture for further inoculation experiments. 

(5) Trifolium alexandrinum ( Berseem ). Inoculation ex- 
periments With Rhizodonia sp., Vcrmicularia ep., and a Fnsa- 
rium on berseem were repeated by Md. Taslim. The results 

-obtained agree with those of last year, and it was found that 
Rhizoctonia sp. only could infect with success and was able 
- to kill a large number of the plants inoculated, viz., 126 out of 
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176, i.c., 71 per cent. Seedlings Lave been found to be more 
susceptible to the disease than older plants. It was cultivated 
on many culture media and the morphology studied. The 
description agrees with that of R. Solani Kuhn. Thus R, 
Solani Kuhn causes the stem rot of berseem in Pusa. 

(6) Grain Avilt. In order to study the varieties resistant 
and susceptible to wilt disease presumed to be caused by Fusa- 
rium sp., 26 types (Types 1 No. 1 — No. 26) that are grown in 
the Botanical Area at Pusa were tried. Seeds used for 
sowing Were sterilized with 0-5 per cent, formalin for half an 
hour. Fifteen pots were used for each type of gram and six 
seeds were sown in each pot. Out oh these 36 pots, five were 
kept as control ; in three pots infection was made when the 
plants were 4" high by infected material from the last year’s 
crop, in two pots by a fresh culture of the fungus ; in three 
pots the seeds used were infected by mixing them with a culture 
containing plenty of Fitsariwn spores and the remaining two 
pots were filled with soil from a place where wilted plants 
occurred in the previous year. All the plants that wilted were 
removed and examined as soon as they were found dead. Only 
in the pots of last year’s infected soil did wilt appear. In no 
case has infection of a gram plant been brought about by a 
culture of the fungus. Out of the 26 types, types Nos. 12, 
15, 16, 19, 21, 22, 23, 24 were found to be free from the disease 
as no case of wilt occurred in any of the pots. The rest were 
found to be susceptible to the disease. Types No. 6 and 
No. 9 gave 80 per cent, wilted plants in the pots with the previ- 
ous year’s infected soil. Types Nos. 1, 2, 3 gave 60 per cent, 
wilted plants, and in the rest wilting was less than 20 per cent. 
It is proposed to Tepcat the experiment again in the coming 
cold weather. 

(7) LinsccH wilt . The study of linseed wilt caused by Fitsa- 
rium Uni was continued by Mr. S. N. Nanjundiah, a post- 
graduate student. The parasitio nature of the fungus was 
determined by conducting infection experiments on seedlings 

1 Howard A., Howard G. I*. 0. 9 and Rabraari Khan A. Somo Varieties of Indian 
Gram* Mem. Dep. Affri. India , Hot. Scr., VII, pp. 230*233, 1016. 


K 
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of a susceptible variety of linseed (Type No. 70 ) - 1 The soil 
of ten pots Was infected with a culture of the fungus and seeds 
disinfected with 0-25 per cent, formalin were sown. Five 
pots were kept as control. Ninety-six plants wilted out of 96 
in the ten pots, while one plant wilted out of 40 in the controls.’ 
Another experiment was carried out in pots of sterilized soil 
with cultures freshly obtained from wilted plants and cultures 
one year old. Wilting occurred in 58 plants out of 58 in those 
potB in which soil was infected with cultures recently obtained, 
whereas in pots infected with one year old culture 10 plants 
wilted out of 97 in the pots. This shows that a culture looses 
some of its power to infect when grown for a long time in arti- 
ficial media. 

The morphology of the various cultures from various sources 
was studied but all seemed to be of the same strain. The 
temperature relationship of the growth was studied by means 
of the petri dish method. The maximum growth lay between 
25° — 30°C. and the thermal death-point is near 37° or 3S°C. 

In order to ascertain the varieties resistant or susceptible 
to wilt, 16 varieties of linseed that are grown in the Botanical 
Area, Pusa, were taken, and the experiment was carried out 
on the lines of the gram wilt experiment just mentioned. Wilt- 
ing occurred only in pots containing infected soil of the previous 
year, and it was observed that all the types tried are susceptible 
to the disease except type No. 121 1 and the Sabour variety : 
the latter, however, seems not to be botanically a pure type. 

(8) Mustard smut. Smut on mustard was observed for the 
first time in 1921 in a small plot in a village near Pusa. The 
mustard crop in this plot had an unhealthy growth and formed 
a small quantity of seed. Upon up-rooting the plants, it was 
found that galls were adhering to the roots and some of these 
grlls were 1" to \\ n in diameter and in appearance looked like 
a potato tuber. They were identified as Urocystis corraloides, 
a very rare furgi.s. Several atten pts to get the spores to 
germinate proved unsuccessful. 

L Howard G.L C, ond Rahman Khan A Studies in Indian Oil Seeds, Ko. 2, linseed, 
Jlftn. D pL Jgri. Indxa t Bol Ser., 211 pj>. 170.179, 1024. 
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The fungus appears only in that particular plot year after 
year and has not been found on any other mustard plot in the 
vicinity. In 1923 soil was obtained from that plot and put in 
15 pots and sown with mustard seeds. All plants in the 15 
pots gob smut galls on the roots. These pots were kept, and 
in 1924 last year’s experiment was repeated with the same 
results. In 1925 (November) the following infection expert 
ment was carried out : — 

(a) In 20 pots containing infected soil of previous year 

mustard was grown. 

( b ) Mustard was also grown in 15 pots, after infecting 

the seeds with spores of the fungus. 

(c) In 15 pots the soil of which Was infected with spores 

of the fungus seeds were Bown, and (d) 15 pots 

Were kept as control. 

All the plants in (a) 20 pots containing infected soil pro- 
duced smut galls on the roots, while in the series ( b ) and (c) 
no sign of infection was observed. 

(9) Ilelmi nlhospo riose . The parasitic nature of a species 
of Helminlhosporium on ginger and one on Panicum frumen- 
taceum was tested again this year, and it was found that both 
of them can infect their respective hosts. Cross inoculations 
show that ginger Helminthospo Hum can infect Ehusine cora- 
cana, Panicum frumcntaccum and Setaria italica. Panicum 
' Helminlhosporium can infect Eleusinc coracana, Solaria italica 
and Zea Mays. The morphology of both species was studied 
in culture and concluded. 

(10) Phytophthora. A comparative study of P. Fabcri, 
P. palmivora and P. Mcadii was continued. 

(11) Cucurbitacca). The study of a fruit rot disease of 
various Cucurbitaccse caused by a species of Pythium was 
concluded. The results of cross-inoculation experiments and 
morphological study in culture show that it agrees with P. 
aphanidermatum and is closely allied to P. Butleri. 

(12) Wheat. A species of Pythium isolated from diseased 
wheat plants received from Dharwar, associated with “ foot 
rot ” of wheat, was studied. 

r 2 
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IV. Systematic work. 

One hundred and three specimens were added to the her- 
barium from within and outside India. Specimens for training 
of students were supplied to the Allahabad University, Isla- 
mia College, Peshawar, the Mycologist, Nagpur, and the 
Economic Botanist, Lyallpur. Physoderma Zea Maydis on 
maize found by Dr. Shaw in 19 1 0 in Duars, Bengal, appeared in 
abundance for the first time in Pusa during the last rains, and 
Helminthosporium turdcum hitherto occurring in small quan- 
tity was epidemic on this crop. The uredo stage of Pucdnia 
Kmhnii (Kreug.) Butl., similar to that found on Saccharum 
s'pontaneum, was found on Co. 213 in Pusa. Spacelotheca 
cruenta ( Ktihn ) Pott, on Sorghum vulgare was also recorded 
from Peshawar valley. Mycosphae/rella pinodes (B and Bos) 
Niessl that causes blight of gram was observed first in 1911 in 
North-West Frontier Province, and has again this year been 
found in Lyallpur. Specimens of coconut palms sent from the 
Andaman islands revealed the presence of Bolryodiplodia sp. 
on thb palm in these islands. A supplementary list of speci- 
mens in the Mycological Herbarium, Pusa, will be issued 
shortly. 


V. Programme of work for 1926-27. 

1. Research work. New diseases of Indian crops that come 
to the notice of the Section will be investigated. The follow- 
ing crop diseases will receive special attention : — 

(а) Diseases of cereals. 

(б) Diseases of sugarcane. 

(c) Diseases of ralar (pigeon-pea). 

(d) Diseases of gram and linseed. 

2. Training. Students and assistants will receive training 
on the lines indicated in the prospectus. 

3. Routine , work. Advice and assistance as req uired will be 
given to other departments and the general public. * 
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VI. Publications. 

. . Report of Mycology, 1925-26, for the Com- 

mittee of the Privy Council for Scientific 
and Industrial Research. 

. ». Mosaic Disease on Sugarcanff in India in 

1925. Agri. Jour. India, Vol. XXI 
Part III. 
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REPORT OP THE IMPERIAL ENTOMOLOGIST. 

(M. Af/al Husain, M.Sc., M.A.) 

I. Administration. 

Mr. M. Afzal Husain held charge of the Section throughout 
the year, Mr. T. Bainbrigge Pletclier being away on leave. 

Mr. P. V. Isaac, Second Entomologist (Dipterist), was on 
leave on average salary for 2 months and went abroad on 
combined leave for 0 months and 14 days with effect from 
,2Gth March, 19 2G. 

The services of Rai Bahadur C. S. Misra, First Assistant 
to the Imperial Entomologist, have 1 een placed at the disposal 
of the Indian Lac Association, for a period of 3 years, with 
effect from 2nd January, 1926. 

Mr. G. R. Dutt, Personal Assistant to the Imperial Ento- 
mologist, has been appointed Offg. First Assistant. 

The Section was understaffed throughout the year. The 
new Assistants appointed in place of officers transferred or on 
long leave have been under training, and it is hoped will prove 
useful additions to the staff. 

II. Training. 

The following students received training during the year 
under review : — 

(1) S. Mukerjee, M.Sc., post-graduate student, was 

admitted in November 1923 and finished his course 
on 19th September, 1925. 

(2) Devraj Puri, B.Sc., student of the Punjab University, 

worked on Rhophalocera (7 th — 29th Jul}', 1925 ; 
short-course student). 

(3) Karam Singh, M.Sc., student of the Punjab Univer- 

sity, woikcd on the malpighian tubules of insects 
(7th July to 7th September, 1926 ; short-course 
student). 
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, As tlxe Entomologist to Government, Punjab, was trans- 
ferred to Pusa, and the Entomologist to Government, U. P., 
went out on leave to England, the fallowing four Indian Central , 
Cotton Committee scholars were sent to Pusa for training and 
research : — 

(4) Kidar Rath Trehan, M.Sc., worked on the life-history 
of Mylloccrus maculosus (0 th August, 1920, to 20th 
March, 192G), 

( 0 ) Yjshwa Ram Singh, L.Ag. (Systematic Entomology : 
1st December, 1920, to 31st May, 1926.) 

(G) H. D. Yangpal, M.Sc. (Systematic Entomology : 3rd 
January to 31st Maj^, 1926.) 

(7) S. S. Bindra, M.Sc. (Systematic Entomology : 12th 
January to 22nd April, 1926.) 


(S) R. N. Mukerjec 3VI.Sc., short-course student in Syste- 
matic Entomology; admitted 13th May, 1926. 
(9) E. Hcber, Artist of the Indian Lao Association, who 
was under training, finished his course on 28th 
October, 1925. 


III. Insect Pests. 


Observations on the pests of crops, vegetables and fruit 
trees were continued, and the following pests received special 
attention : — 


Sugarcane borers. At the time of harvesting sugarcane, 
stubbles were collected and examined to ascertain the number 
of hibernating" caterpillars. Out of 1,430 stubbles examined 
101 hibernating caterpillars of Emmaloccra were obtained 
Similarly at the time of planting, sets for sowing were also 
examined for borers and out of 1,297 sets found attacked the 
following insects were secured : — 

Per cent. 


Diatrcra £>pp 

Scirpophaga xanthngastrcUa 
Emmaloccra dcprcssclla 
Different parasitized caterpillars . 


66 

16 

2 

16 
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- It, therefore, appears that the caterpillars hibernating in 
stubbles are the main source of infestation of the next crop by 
Emmalocera depressella, and that Eiatrcea spp. and SeirpopTiaga 
xanthogastrella are sown by the careless farmer ’with his sets. 
The only other sources of infection are the alternative food 
plants, ratoon crops and crop of the previous year still standing 
in the field. 

A cartload of sugarcane stubbles was buxried in a pit and 
covered over with 6 inches of soil. The pit was opened in July, 
and it was found that the stubbles had all decayed. 

The control measures which can be practised with good 
results in this country consist of safe disposal of stubbles, 
selection of insect-free sets, cutting down of the alternative 
food plants, and discouraging ratoon cane crops. 

The experimental sowing of canes during October done by 
the Secretary, Sugar Bureau, is full of interest from entomolo- 
gical point of view, and the development of borers in this crop 
is being carefully studied. 

Termites. Selected Coimbatore cane seedlings which were 
planted in November in the Botanical Area were badly attacked 
by termites. The usual methods of fumigating the soil with 
carbon-bisulphide and irrigating with water containing crude 
oil emulsion gave a very temporary relief. Finally, it was 
decided to attract termites to other foodstuffs and poison 
them. With this in view a trench 2 feet deep and 1 foot wide 
was dug all round the field. Different kinds of available dry 
twigs such as mango, deal, sissu ( Dulbergia sissoo), jute, 
sann-hamp, etc., were placed in the trench to discover which 
was most liked by these insects. Jute sticks were finally 
selected, and steeped in a mixture of lead arsenate 20 ounces, 
molasses 4 lb. and water 40 gallons, and burned in the 
trenches. This measure shows possibilities of success, bub 
no definite opinion can be expressed unless it has been tried, 
for a few years during different seasons. The extreme severity 
of attack in the present instance may be traced to green- 
manuring. The problem of green-manuring requires a most 
careful study from the entomological point of view, as an 
addition of any organic matter to the soil provides food for 
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soil insects and makes an increase in their numbers a certaintp- 
Tliis is particularly true of termites. 

Monophlebus sp. Excellent results were obtained in the 
control of the giant mealy bug by the use of sticky bands made 
in the laboratory. The upward march of the nymphs wsb 
arrested and they died in millions. Thousands made abortive 
attempts to cross the bands and got stuck. In every case the 
part of the trunk below the band was one mass of crawling, 
insects, and the soil round the trunk of the tree was one seething , 
mass of myriads of nymphs in layers 3 to 4 inches deep. To- 
shorten their misery of slow death by starvation, and their 
spread to other trees in search of suitable foodplants, the 
nymphs were destroyed by spraying with crude oil emulsion. - 
This very simple measure of banding the trees is the cheapest- 
and most efficacious method of dealing with this pest of fruit • 
trees, and an insect which is a serious nuisance when it- 
invades dwellings. 

Aphids on lentils. An experimental plot of the Imperial* 
Economic Botanist under lentils Was badly attacked by aphids. - 
The bagged plants were the worst sufferers. Spraying and- 
dusting being out of question, a biological method of control - 
was tried. About 3,000 adults of Chilomcncs sczmaculala 
were collected and liberated in this plot, and when the field - 
was examined after 10 days not one aphid could be found. 

Mango-hoppers ( Idiocerus atkimoni and I. clypealis ).- 
Spraying and dusting experiments against mango-hoppers 
Were carried out to test the comparative value of various 
inseoticides such as (1) orude oil emulsion, (2) fish oil rosin soap, 
(3) naphthalene, (4) road dust and carbolic acid, (5) tobacco 
waste, (0) tobacco waste with lime, (7) calcium cyanide dust 
** A,” (8) calcium cyanide dust “ S.” Of these, the first six 
had no effect on the hoppers and calcium cyanide dust “ A ” 4 ’ 
and “ S ” were only effective. “ A ” g*vc most excellent 
results. The hoppers started dying within a few minutes of 
dusting. Four grafted mango trees of fairly large size were 
dusted with 10^ lb. of calcium cyanide dust “ A ” and the 
operation took 4| hours. The number of hoppers killed was 
roughly ascertained to be 200,000. In so far as small trees 
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-are concerned, one can "with, an ordinary blower reach, every 
part and kill the pests. With high trees there will be some 
difficulty. Calcium cyanide is certainly the most effective 
-chemical for use against mango-hoppers, and its extensive 
use will depend on the price of the material and the availability 
-of a suitable blower. 

Brachytrypes portcntosus was bad in an experimental sugar- 
cane plot of the Secretary, Sugar Bureau, and was successfully 
•controlled by injeoting petrol in the burrows. 

Diacrisia obliqua was very bad on jute, mung (Phaseolus 
mungo) and urid (. Phaseolus radiatus). It was checked by 
hand-picking of egg-masses and young larvae which are gre- 
garious in early stages. 

Influence of cultivation on pest resisting power of plants. 
It is commonly believed that sickly plants axe more susceptible 
to attackh of insects than healthy plants, and consequently 
improvements in cultivation, which will result in healthy 
growth of plants, are considered to be the most potent of 
pest control measures. Like most common beliefs it only states 
half truth, and wp are so far completely in the dark as to the re- 
lationship between pests and plants. For instance, does a sickly 
plant show a definite predisposition for insect pests and pro- 
•duces substances that act as attractants, or does it suffer simply 
'because it does not possess sufficient “ vitality ” to outgrow 
the attack ? To gain an insight into the true nature of this 
•problem experiments were started with mustard which 
/normally gets heavily- infested with aphids. The Imperial 
Economic Botanist very kindly placed six lysometers at our 
disposal for this experiment and provided ever}'' possible 
facility. The help given is thankfully acknowledged. The. 
object of the experiment was to disoover the relationship be- 
tween the incidence of attack and the condition of the crop 
grown in manured and unmanured soil, under different condi- 
tions — unirrigated, irrigated and water-logged. Three of the 
lysometers were filled with soil heavily manured with 
farmyard manure and the remaining three contained ordinary 
unmanured soil. The soil was well soaked with water in all the 
.six lysometers on 21st Hoy ember, 1925, and mustard sown in 
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lines on 25 th November, 1925, there being the same number of 
lines in each lysometer. Afterwards in each of the manured 
and unmanured sets of three lysometers one was irrigated and 
drained, the other kept in a water-logged condition and the 
third left unirrigated. The experiment lasted from 25 th 
November, 1025, to 14th March, 1926, and during this time 
there was only 76 cents of rain. In each lysometer the plants 
were thinned twice and the same number of plants was kept 
in each row. The final yield of seed, as given below, may be 
taken as an index of the condition of the crop and growth : — 

grm. 


1. Manured, irrigated and drained . . . 440 

2. Manured, water-logged 295 

3. Manured, not irrigated 272 

4. Unmanured, not irrigated .... 63 

5. Unmanured, irrigated ond drained ... 58 

6. Unmanurod, water-logged .... 7*65 


Regarding the incidence of attack it was noticed that the 
. pest appeared simultaneously in all the lysometers, but some 
plants in each of the six lysometers were attacked earlier than 
the others. It Was noticed* that a plant with a larger number 
of leaves, branches, flowers and pods, and therefore in excellent 
condition of growth, had a much larger number of insects on it 
than a plant in poor condition, ?.e., with few leaves and fewer 
branches, etc. It may be said wnh certainty that the total 
mass of living material in the form of aphids was greatest in 
the lysometer which gave the highest yield. 

It is too early to make a definite statement, but the experi- 
ment show's this quite clear^ that a healthy mustard plant 
grown in a well-manured soil, properly irrigated and well 
drained, can withstand the attack of aphids much better than 
an “ unhealthy ” plant : but the " unhealthy " condition in 
itself does not appear to make the plant more attractive to the 
pest. It is likely that the relationship between mustard and 
mustard aphids is so well established that the pest derives its 
supply of food without causing any additional injury to its 
host, and therefore a plant which has an abundance of food 
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supply does not suffer. Another crop may behave differently 
and during “ unhealthy “ state may show definite predisposi- 
tion towards a pest. This has to be established by actual 
experiments. 

Work on these lines will be very fruitful, and a beginning 
has been made which it will be well-worth following. 

Studies in oviposition response of insects. During breed- 
ing experiments it was observed that Aulacophora abdominalis 
and Bysdercus cinguhtus oviposited on moist soil only. To 
discover whether atmospheric humidity provided stimulus 
for oviposition or moist soil was essential, observations were 
started. It was discovered that atmospheric humidity was 
not of any importance and the presence of moist surface was 
essential to excite oviposition. ’ Eggs were deposited on wet 
sand, wet blotting paper and even on moist surface of glass, 
but not on dry sand or soil even when the atmosphere was 
fully saturated with water vapour. 

Fumigation. So far no systematic study on the influence 
of fumigants on insects have been undertaken in this country, 
and our information is based on results achieved by American 
and European workers. Thus the doses recommended by 
these writers often fail to kill insects in this country. With 
a view to gain knowledge regarding this important question, 
experiments have been started to test the lethal effects of 
carbon bisulphide on Bruchus cliinensis under varying condi- 
tions of temperature, humidity and duration of exposure. 
Preliminary tests have been made and the work will be con- 
tinued. 

Pathological Entomology. 

Mr. P. V. Isaac, Second Entomologist, continued his work 
on the life-histories and distribution of Tabanidae. 

Mr. Sharif, of the Muslim University, Aligarh, worked in 
the Entomological Section for three weeks and studied the tick 
collection of the Institute. 

Rinderpest transmission experiments were carried out 
by Mr. S. K. Sen at the Veterinary Research Institute, 
Muktesar, but instead of Musca domestica, the tick BoopTiilus 
australis wsb used. Ticks removed from experimentally 
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infected bulls, at tbc height of the disease, were crushed in 
normal saline solution under sterile precautions and the emul- 
sion injected intravenously into healthy bulls. Infection 
resulted in one instance only. The possibility of hereditary 
transmission was also tested, by injecting saline emulsion of 
crushed eggs of infested ticks, and in few instances transmission 
was also attempted by transplanting on healthy bulls ticks 
removed from experimentally infected bulls. The results 
were all negative. 

Flies became very common in the dairy during April, and 
we were asked to take steps to control them. Fly-paper 
prepared in the following manner gave excellent results : 
equal quantities by weight of castor oil and rosin were boiled 
together and to the prepared mixture half of its weight of 
molasses was added and well stirred, and sheets of thick paper 
painted with this. 

Life-history work . — Breeding work was continued. It was 
found out that Phthorimcca operculella passed through 13 
generations from July 1925 to 30th May, 1926. Very few 
moths emerged from the last generation and these died, 
without laying eggs. The life-history of Odontomyia cyanea, 
a very common Bpeoies of Slraliomyidcc, has also been studied. 

Work has bIbo been done in describing the early stages of 
some of the Psyllid pests of plants. 


IV. Bees and Lao. 

Apiculture. Numerous enquiries regarding apiculture were 
dealt with. Comb foundations suitable for Apis indica were 
prepared for the Political Agent, Kurram Valley, and other 
interested persons. As judged from the number of letters 
received, there is a great demand for suitable varieties of 
honey bees, and some people aro preparod to introduce foreign 
Btrains and experiment on their own. So far we have been 
advising against such an action, because through indiscrimi- 
nate importation there is likelihood of introducing bee diseases 
into this country. , The necessity of appointing a well trained 
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Apiculturist is very pressing. The bee industry should be 
plaoed on a sound footing, and strains suitable for various 
localities established under scientific supervision as early as 
possible. 

Lac. The emergence of larvae from the Katiki crop started 
from 19th October, 1925 ; the larva? of the Baisakhi crop did 
not swarm till 4th July, 1926. Brood-lac was supplied to the 
Secretary, All-India Lac Company, Ltd., Calcutta, and to two 
other lac-growers. 

Rai Bahadur C. S. Misra’s services have been placed at the 
disposal of the Indian Lac Association, and it is expected that 
the training of students as well as supply of brood-lac will in 
future be arranged by this organization. 

V. Pest Act. 

In connection with the measures undertaken to prevent 
the introduction of Anthonomus grandis (the cotton boll-weevil 
of America) into this country, the services of an Assistant 
(Mr. R. N. Mathur) were placed at the disposal of the Indian 
Central Cotton Committee. For two months the Assistant 
stopped in Bombay and carefully examined the bales of 
American cotton imported into India. The examination of 
the bales was carried on before fumigation, after"fumigation, 
again on the wharf, and in a few cases when opened out in the 
mills. In all 12,615 bales were examined, of which 107 were 
opened out. Only a single crushed specimen of A. grandis 
was secured. 

Mr. Mathur also examined other' “ living plants ” that 
were imported during his stay in Bombay. These plants were 
being fumigated under the inspection of the Customs officers 
at the Parel Laboratory. So far no steps are being taken 
to keep a record of intercepted insects, and we are absolutely 
in dark as to what insects we are likely to find introduced into 
this country. Taking precautionary measures such as fumi- 
gation or prohibiting the importation of certain material 
without definitely knowing what insects can reach the shores 
of this country alive and get footing here, is to say the least 
very uneconomic. Staff trained in entomology should be 
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employed at the ports to report on the insects coming in and', 
every pest we wish to guard against must be studied. It will 
be mucli cheaper and productive of more good if money be* 
spent on tins than on fumigating dead insects. 

VI. Tnsect Survey. ’ 


A census of the named species in our collection was taken • 
in 1918 and another has been taken tliis year. The compara- 
tive statement below shows the progress made. 



1008 

1010 

1018 

1020 

Hymonoptora 

400 

417 

758 

002 

Diptern . 

•• 

• • 

108 

552 

Lepidoptera • , • • . 

COO 

1,235 

2,540 

3,000 

Colooplom ♦ 4 * 

cno 

1,236 

1,039 

2,470 

Bhynchota 

coo 

' coo 

743 

745 

Ncmroptora (eenpus antiquo) 

l 

CO 

ISO 

314 

Ortlioptern («i ( nsu4 antiquo) 

70 

01 

143 

1GG 

Total 

2,221 j 

3,047 

C,471 

8,815 


Collections were sent out for identification to the following . 
specialists and the help rendered by them is thankfully acknow- 
ledged : — 

(1) Mr. G. J. Arrow — Scarabreidro (Coleoptera) 

(2) Capt. P. J. Barraud — Culicidse (Diptcra) 

(3) Mr. It. G. Blair — Coccinellid© (Coleoptera) 

(4) Mr. G. 15. Bryant — Aulacophom epp. (Coleoptera) 

(5) Mr. T. Bainbriggc Elctchcr — Macros (Lepidoptora) 

(6) Mr. J. C. M. Gardner — Cerambycidro (Coleoptera); 

(7) Mr. E, Ernest Green — Coccidio (Khynchota) 

(8) Herr R. Itlcine — Lycidm (Coleoptera) 

(9) Dr. G. K. Marshall — Curculionida) (Coleoptera)., 

(10) Mr. S. Maulik—- Chrysomclidoo (Coleoptera) 

(11) Herr Ochs— Gyrinidoo (Coleoptera) 

(12) Mr. L. B. Prout — Geometridro (Lepidoptera) 

(1 3) Miss A. E. Prout — Noctuidoo (Lepidoptera). 
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Various collections of insects were received for identifica- 
■ lion from Provincial Departments — -Madras, Punjab and 
Bombay ; the School of Tropical Medicine, Calcutta ; the 
Bombay Natural History Society and private individuals, 
. and named as far as possible. 

Bequests from foreign entomologists regarding supply of 
^Indian insects were complied with and the" following speci- 
. mens were sent : — 

(1) Idiocerus atkinsoni and Idiocerus clypealis, to Mr. 

Whitehead, Ag. Entomologist, Truro (N. S. 
Canada). 

(2) Indian Honey Bees, to Mr. Mavromonstakis, 217, St. 

Andrews’ Street, Limassol, Cyprus. 

(3) Orectochttus gangeticus, Dineutus unidentatus, to Herr 

G. Ochs, Germany. 

' {4) Larval and pupal stages of Hceniatobia nudinervie, to 
Major Patton, Edinburgh. 

-(5) Scale insects on Citrus, to Mr. Chaimberlain, Cali- 
fornia, U. S. A. 

-{6) Examples of a Capsid bug (Gallobelicus crasstcornis), 
to Dr. Pulmer, Medan. 

A part of the Lepidoptera collection has been arranged 
in 20 cabinets and about 60 more will be required to accom- 
-anodate the specimens in this group alone. The whole of the 
valuable collection of Coleoptera and BKynchota is still kept 
an old stote boxes. 

VH. Catalogue of Indian Insects. 

The following parts of the Catalogue have been issued 
..during the year : — 

Part 6 — Staphylinid®, by M. Cameron. 

Part 10 — Stephanidse, by G. B. Dutt. 

Catalogues of Cicindelid® and Brenthid® have been com- 
--pleted and are ready for publication, and those of Carabid®, 
Xongicornia, SGolytid®, Platypodidae, Bostrychidae, Anobiid®, 

/ Coccidro and Thysanoptera are under preparation. 
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VIII. Program jib of Work for 1926-27. 

Major. 

Tliis will follow generally on t»he lines ot work ot the current 
year and will include general investigations of crop pests and 
specially of tlie pests of sugarcane, rice and cotton, of fruit 
trees, and stored grain, and also work on insect pests of domes- 
tic animals. 

Minor. 

Results in various lines require to lie written up and 
published as far as possible. New insecticides and inseoticidal 
methods will be tested as occasion arises. Systematic work 
will be carried out with our resources, and the help of specialist 
correspondents. The Catalogue ol Indian Insects will be 
proceeded with. Advice and assistance will be given rb far 
as possible to Provincial Departments and to all inquirers 
■on entomological subjects. 


IX. Publications. 

The following publications either prepared by the Pusa 
staff or founded in whole or part on material sent from Pusa 
have actually been issued duriner the year ended 30th June, 
1926. 

Dutt, G. It. . . The Giant Mealy Bug and its Contiol 

(Bull. Bill. Itcs., XVI, pp. 155— 1C8, 
tt, 1X-XI ; Oct. 1925). 

Catalogue of Indian Insects, Fait 10- 
Steplinnidio ; January 1926. 

Fletcher, T. Bainbriccie List of Publications on Indian Entomo- 
logy, 1924 (Pusa Bull. 161). 

Migration as a factor in Pest outbreaks 
(Bull. Bnl. Itcs., XVI, 177—181 ; Oct. 
1925). 

Tentative Keys to tho Ordcis and Families 
of Indian Insects (Pusa Bull. 102, 
tt.I— IX; 1925). 
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Husain, M. Afzal . 


Isaac*, P. V. . 


Meyrick. E. . 


Prout, L. B. 
UvAROV, B. P. 

i 

WlTHYCOMBE, C. L. 


. Reduction of the loss (to Cotton) caused 
by Insects. (Paper read at the Indian 
Science Congress, Bombay, 5th Januaijv 
1925 ; published by the Indian Central 
Cotton Committee.) 

The Red Pumpkin Beetle, Aulacopftout 
abdominalis, Fb. and its control ; with 
a short note on A. alripennis , Fb. (Mem. 
Dept . Agn. India , Ent. Ser ., IX, pp„ 
31—57, tt. XII— XIV ; Feby. 1926). 

. Papers on Indian Tabanidee, VIII. Tho 
Bionomics and Life-histories of son c of 
the Common Tabanidae of Pusa (Mem. 
Dept. Agri. India , Ent. So., IX, pp* 
21—28, tt. V— X). 

Some observations on the Life-history and 
habits of Phycus biunneus, lYied. 
(Fam. Therevidre) (Loc. cit., pp. 29— 30 r 
t. XI). 

The South Andaman Coconut Slug Catei 
pillar (Thosea unifascia , AVlk.) (Agn. 
JL Ind., XX, pp. 373 — 379, t. XXVIII ; 
Sept. 1925). 

. Exotic Miaolepidoptcia, III, Pt. 5, pp 
129—160; Jan. 1925. 

Exotic Microlepidoploa, III, Pt. 9. pp 
257—288 ; Feby. 1926. 

. Geometrid Descriptions and Notes (Ntx. 
Zoo., XXXII, pp. 31—69 ; April 1925). 

. A revision of the genus Ceracris , Wlk. 
(Orthopt Acrid.) (Ent. Mitlexluhgtn. 
XIV, pp. 11—17; Jan. 1925). 

. A Contribution towards a Monogiaph of 
the Indian Coniopterygidco (Nouropteia) 
(Mem. Dept. Agn. India , Ent. Ser., IX, 
pp. 1—19, tt. 1— IV : Juno 1925). 
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REPORT OF THE IMPERIAL AGRICULTURIST. 

(Arjun Singh Man, L.Ag.) 

* 

I. Chabge. 

Mr. G. S. Henderson, N.D.A., N.D.D., Imperial Agricul- 
turist, held charge of the Agricultuial Section irom 1st July, 
1925 to 15th March, 1926, and then proceeded on seven months’ 
leave from 16th March, 1926. I was put in charge of the 
current duties of the Imperial Agriculturist during the absence 
of Mr. Henderson on leave, in addition to my own, from 16th 
March, 1926. 

Mr. Aga Mohamed Mustafa, B.A. (Oxon), joined the 
Section as Agronomist in the afternoon of 21st June, 1926. 

Bhai Arjun Singh Man, L.Ag., was confirmed in the post 
of Assistant to the Imperial Agriculturist in Class II Sendee, 
and held it throughout the year except for 29 days from 2nd 
to 30th January, 1926, when he was on leave on average pay. 
Mr. Ali Murtaza, First Farm Overseer, acted as Assistant 
to the Imperial Agriculturist during the absence of Bhai Arjun 
Singh on leave. 

Mr. L.* S. Joseph, G.B.V.C., F.R.C.I., Cattle Superin- 
tendent, was on leave from 24th February to 25th August, 
1925, and Mr. S. M. Jamalluddin, Second Cattle Superinten- 
dent, officiated for him. 

II. Touring and Advising. 

In November 1925, Mr. Henderson visited Gauhati with 
the Director of Agriculture, Assam, to select a site for the 
proposed cattle-breeding station. He attended the Indian 
Science Congress as President of the Agricultural Section in 
January 1926'. As a member of the Bara Farm Advisory 
Standing Committee, he attended in March 1926 a meeting of 
the Committee in the Punjab. Mr. Henderson also visited 
the Kamal Cattle Breeding Farm to give advice on cultivation 
and the cropping scheme of the farm. 

A number of enquiries were attended to and advice given, 
Thefee enquiries mostly related to cattle-breeding, fodder 
crops, tractors, silos and silage-making, agricultural machinery. 

o 2 
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-etc. Over a hundred maunds seed of best crop varieties and 
1,050 maunds of sugaicane were distributed to about forty 
Government farms and private individuals. 

III. Training. 

Two post-graduate students attended the course of 
training in general agriculture and cattle-breeding from 4th 
January to 31st March, 1926. 

IV. Pusa Farm and Cultivation. 

Season. The total rainfall from June 1925 to May 1926 
amounted to 48-67 inches as against 57 inches for flic corre- 
sponding period of the previous year. The monsoon broke 
on 1st June with a fall of J inch r ain followed bj r similar showers 
-at intervals, the total for the month amounting to 5-20 inches. 
Iiharij sowings were started on 2nd June and continued 
throughout the month. The rainfall was fairly well distri- 
buted and the crop production was normal, except that 6-50 
incheB of rain on 3rd September and 3-27 inches on the following 
day accompanied by a storm made the maize crop, which was 
just forming cobs, to lodge and thereby reduced the yield to 
a half. 

The prospects of rabi crops were not encouraging in the 
beginning owing to the failure of hathia rain, but f inch rain 
•on 9th Januaiy improved the situation considerably. Rain- 
fall figures are given below : — 

Rainfall in inches 


June 1925 5-20 

July 9*31 

August . 16-29 

September 15-43 

October 0*17 

November 0*17 

December . nil 

January 1926 0-86 

February nil 

"March 0-26 

April 0*43 

May 0*55 


Total 


48*67 
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Field eapci mails. The permanent mamuial and rotation 
experiments were continued as before. The figures of out- 
turn with details of treatment are given below : — 


Table I. 


Permanent mammal and rotation experiments for 1925-26. 



f 

A Si Ml 4 

11 *in in 

Wot 

No 

in t*in nf 

Main 
Krai i 
tn lb 
I** 
<»m 
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In !h 
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atn 

lVa*« 
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in lit 

1* r 
oar* 

k 

Arliir 
cribi 
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nen 

llr rh \ 
cr I » 
tn if* 

I-r 

fur* 

i ; 

mintin' . 

3^0 

:03 

. 

352 

4M 


«> 

rnnnwxl nurture to nupph 10 |h 
nltrogin i^rncre 

SOI 

7i»0 J 

• 

2*2 

1,002 


d 

rnrmvnrd nntniir to aupplj 20 Jb 
lilt pop n pcr'iMf 

css 

040 


287 

i.orfi 


4 

Pormwinl immin* to supply 30 lb 
nltrofir-n prr ncro 

&C2 

1,164 


?02 

86 f ) 


i 

Itapo cal<» to stipplj 20 lb nltropui 
pt'r utif 

507 

7iv0 

*' 

21S 

eoi 

* 

G 

Sulrlvatc of mnmbitla to 2ti lb 

nltroRi n |>er nen 

181 

400 

•• 

*0 

roo 

•• 

7 

A 

Sulplwt** ot potft'h to (mpph K*0 
c*j In farmyiml h itmr* No, «t 

* , 201 

450 

417 

I,m 


70 

50*1 

1 * 

n 

b HKrplie* rft b' to «upph l\O f iv 
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22.4 
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** 

0 
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i 2c; 

i 
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- 

10 
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•« 
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*■ 

11 
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- 

On 
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12 
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•• 
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-* 

m 

IS 
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V7 

•* 

78 
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•* 
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15 
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The following experiments were continued under the direc- 
tion of the Imperial Mycologist to deal with the wilt disease 
of the arhar plant ( Cajanus mdicus ) : — 

Table II. 


(a) Permanent manurial plots in North Pangarbi. 


not 

bn 


V «*rin 

11 Sei ns 


Tnatment 

Oita In 
ntl»i 
1025-20 

Out* In 
ftlhl 

1025 20 

ErMAEKB. 



lb. 

lb. 


1 

Cited (aiiperplicpphatc) — PgO, 60 Hr. ]xr 
nen 

2,864 

2,874 

V Strio* — fallow during 
JL/bm/ 1025. 

o 

SiipcrplHwpliato— r t 0, 20 |lv p»r acre \ 

2 885 

2,73d 


3 

A 

CliccV (nup, iplv(v*pMtoV— 1’jO, 60 lb. yr r 
acre 

Mg90 4 711t0 (magnp'Uun MilpliaU) 160 1b. 
r*t ten' ; iy) 4 (*up. r)>}ir%ptatt) 60 IK 
per icre 

2,402 

2,761 

2,311 

2,505 

11 S< tks — Smn-l* mp 
! ploupltcd In during 

than/ 1025 for prren- 
maniirlup. 

r, | 

Clinch <«uj>prpl) 0 *plotp}— p.O* 00 If) per 
acre 

1,776 

2,461 


r. 

MgS0 4 7ir a 0 300 lh. jxr acre ; *Uprrp1iOs* 
pIuTtc — l» t O, 00 IK per ncro 

13 

2,382 


7 

Cli^cl. (Ijonemral h*P,0 ( 60 lb. lirr sen? 

1,261 

1,232 


8 

>c« <S0 4 ), (ferric *ulpliatc) 160 lb. pf*r «rn» ; 
buperplwrtpltttf' — i’,0, 00 lb. per «cn 

1,458 

2,217 


0 

Cliech (^niorpli^plntc)— r,O t 60 IK per sen 

* 1,510 

2,217 


10 

H t (S0 4 % (ferric sulpliatc) 150 lb, per acre ; 
«up rphoHplwte— jOg 60 lb. pt r um 

2,053 

2,209 


11 

Cited (Miperpl!of>pliatr)_T» f O, 00 lb. per 
acre 

2,412 

2,600 


12 

».(S0 4 yr< rrleanl pinto) 150 lb, per acre: 
HUperpliOBphatc— P,0, 63 lb. per acre 

2,607 | 

2,361 


13 

Cited (naperpliospltate)— -r t O g 60 lb. per 
acre 

2,053 

mm 



(b) Four plots in Punjab field, B Block. 


No, of plot 

Treatment 


Outturn 
of rahar 

IB 

* 

No manure 


por BCTO 
in Jb. 

912 

2 B 

4 e\rfc. fiuperphosplmto per aero . 

• 

. . . 1,002 

7 B 

N't manure 

. 

. . . 069 

8 B 

•f nit eoporpbosphato per ocro 

. 

. . . 620 
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(c) Four plots in Punjab field, D Block. 


Outturn 

No, of plot Trcatniont of rahar 

per aero 
in lb. 

ID No manure 1,252 

2D No nrnmue 020 

5D No manure 1,551 

CD No manure , . , 1,018 


ftreen-manming experiments for the Imperial Agricultural 
Chemist were continued during tire year. The following are 
the details : — 


Table III. 


Ho, of plot 

Treatment 

Outturn 
of oats 



per aero 
in lb. 

1 

No mnnuro « » « 

440 

2 

Groon mnnuro alono *«•*«,«, 

878 

3 

Suporpho^phato-* 501b. PjOa por aero • , 

SOI 

4 

Greon manure and euporpbo*phnte — 50 lb. F t O& per acre • 

1,232 

a 

No manure . • . * « • . « . 

5 

c 

No manure 

402 


Outside the purely experimental area, tlie major portion 
»of the unirrigated farm land is cropped under the simple rota- 
tion mentioned in previous years* reports for the production 
•of food for the pedigree cattle herd. . It forms a general fertility 
improvement experiment on a practical scale. The compara- 
tive figures of outturn from 1912-J3 to J 925-20 are given below. 
The decrease noticeable under the column “ green fodder 
in Table IV is due to l-hc major portion of the green crops, which 
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used to be cut and fed in, being now grazed to milch cows 
in the field. It has been observed that the daily milk yield 
of cows is more satisfactory when the animals are allowed 
to graze the green crop in the field than when the same is cut 
and fed in the byre. 


Table IV. 


Yield from 13 fields {413 acres) jor the last 14 years. 


\car 



Annuil 

rtlnfill 
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■ 
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51 
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1 
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50 07 
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012 

4.404 

31,071 
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45*51 
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■ ■ 

30,803 

1018*10 . 


00 10 

.1380 
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1,037 


..0,7 J5 

1910 20 . 


32 73 

2,170 

1,061 

710 

1 

31,021 

1920 21 . 


4133 

2,612 

760 

1.073 


W.350 

1021*22 . 


30 32 

3,751 

1,207 

1,132 

0,151 

J4 492 

1022-22 . 


05 78 

3,752 

400 

on 

5,180 

2J,02t 

1023-21 . 


21 83 

2,418 

038 

1,100 

4,5 #0 

20,140 

1024-2 > . 


67-00 

6,810 

407 

1,231 

7/*17 

20,0 m 

1025 20 . 

• 

- 44 07 

4.011 

243 

1,030 

5,031 

22,000 


Sugarcane. 7*26 acres of Co. 213 were grown on the farm. 
It yielded 525 maunds stripped cane per acre; out of this 
1,050 maunds were distributed for seed A larger area has 
been put down this year as there is a demand foi seed of Co. 205. 

Oats. The best yield of farm oats per acre obtained was 
24 maunds from an area of 40 acres, and the average outturn 
per acre from 244 acres was 18-84 maunds as compared with 
22 maunds per acre during the previous year. About 100 
maunds seed of pure oats was distributed and the demand, 
is increasing. The Scotch Potato oats which are under trial 
for a number of years are improving and getting acclimatized 
gradually. Pour maunds seed of this variety was obtained 
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from an area of l acre, ‘which will be sown on a Hold scale next 
year. 

Maize Tlnce pure types ol this crop have been isolated 
by continuous selection and are grown pure on the farm. Seed 
is available for distribution now. 

Bcrsccm. The reclamation of the available area in the 
dhab has been completed. 1). is now about J 30 acres on which 
green fodder only is grown under irrigation. Berseem was 
grown on 103 acres of this land in the cold weather. Sowing 
was started at the end of September end finished in llm middle 
of October. A herd of 3o0 cattle was put on the mop in the 
middle of November and remained on berseem till the end of 
April. Eleven thousand maunds green berseem was available 
for cutting and feeding in the byte. The cattle were entirely 
on green maize which followed beiseem and will continue till 
August 16th. Three thousand and two hundred maunds green 
maize has been cut and stored as silage. 

The seed ot this ciop is imported from Egypt every year. 
Its production in Tndia is of great importance as the cost of 
imported seed is high. Last year's 20 lb. seed was sown on 
•J acre plot and j’ielded 20 seevs fust class pure seed, that is, 
at the rale of U maunds per acre. About 0 acres were kept, 
for seed this year and 21 maunds good seed was threshed out 
of it. If the progress continues like this and if we arc able 
to gel three maunds per acre, the whole question of seed pro- 
duction will have been solved. 

Lcyunmmts /odder crops . The common pulses guar (Gt/a- 
mopsis psoralioides), meth (Phascolus aconifi/ohus), eowpeas 
(Ytgna ca(jang), soybean (Glycine hispida) have established 
their value for feeding and grazing after a number of trials. 
There had always been a gap when there was no green grazing 
for the cattle in the months ol October and November and the 
milk yield used to go down considerably. To fill this gap, 
20 acres math and 20 acres soybeans were reserved for grazing 
in October and November respectively. The result of tins 
arrangement waB that the milk yield remained normal (Table 
VIII). Thebe’ pulses are sown at the, break ol the monsoon 
and are fit for grazing in the following order: — Guar— in 
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August, cowpeas — in September, metli — in October, soybeans 
— in November. Grazing of soybeans was demonstrated on a 
practical scale to the members of the Board of Agriculture in 
the first week of December last. 

All crops are sown by means of seed drills which provide 
•easy and cheap means of intcrculture. The seed drill 
in common use is the II -row Monarch diill (Plate I). Sixteen 
plots of equal size were sown under wheat Pusa 32 with this 
diill and 12 plots of the some size with the country plough 
in collaboration with the Imperial Economic Botanist. The 
aveiage yield from 10 drilled plots per acre was 1,480 lb. as 
.against 1,223 lb. per acre sown with the country plough. 

Silage. Tliis is the most economical way of storing green 
fodder for the periods when succulent food is scarce. It is 
specially necessary for milk cows as it helps in keeping up a 
regular milk flow. Twenty thousand maunds green maize 
was turned into silage during the year under report and was 
stored in hticha pit silos. The details of some of the pits are 
given in Table V. 


Table V. 

Shoiving details of some of the silo pits at Pusa. 
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13 

A 
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to 
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12 

9 

J'uckr « . * 

0 0 24 
to 

13 0 24 

2, SOS 


2,200 

14 


Seed selection. All farm crops are now grown with specially 
selected seed on the farm and there has been a considerable 
improvement in the output. A few varieties of arhar ( Cajanus 
indicus) which are early and admit of easy interculture in 

















PLATE I. 



ELEVEN-ROW SEED DRILL SOWING OATS- 
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«old weather 'are under trial. Some of the gram selections 
have proved considerably superior to local varieties. 

Out of the imported pasture grasses, Rhodes grass, Natal 
grass, Para grass. Vassi grass and Kikuyu grass appear 
promising. They passed through the long dry season quite 
• successfully, and it is proposed to try them on a large scale for 
pastures. 


V. Machinery. 

The sleam ploughing tackle worked during the year for 103 
days. The analyses of output, cost and consumption are given 
in Tables VI and VII. 

Tractors. Austin. Fordson and Clctiac tractors, though 
iairly old, worked steadily for light operations and for belt 
wo.*k. 

Trials were made with three ploughs sent by the Agricul- 
tural Engineer, Burma, and a bullock cultivator invented 
by the Agricultural Engineer, Punjab, Lyallpur, and the results 
were reported upon. A hand rice huller was also tried and a 
report was issued. * 

Table VI. 


Showing cost of working steam tackle for last five years. 


rarUnilnr* 

■ 

■ma 

1022-2 t 

No, of 
noticing 
il m 

112 

102124 

No* of 
Horkinc 
(lav* 

120 

1024*25 

No. of 
working 

dn\N 

B7 

1025*20 

No. of 
Hoiking 
tla\s 

101 


IN 

1W 

JW, 

IN. 

IN. 

labour .... 

1,241 

* 1,278 

1,117 

" 074 

1,308 

Yw I 

1,022 

1,401 

1,810 

1.408 

1,781 

■on .... . 

412 

481 

4RC 

410 

300 

MiwItontoiH Hohtj, ft*,, tmd 
renr moIh 

1,781 

2,137 

011 

1,048 

3,« 

, TOTATi - 

5,000 

7,202 

: 

4,2JI 

3,020 

7,011 




















92 
































PLATE II. 



Three-gallon a day half-bred Ajrfhife-Monlgomery cow Polly No* 18* 
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< YL Milk Pedigree, Heed. 

The following breeding operations were in progress during 
"Hie year under report : — 

(ft) Line breeding with a pure Montgomery herd by selec- 
tion of sires descended from distinguished dams. The Mont- 
gomery herd lias attained the present standard of excellence 
in productive capacity owing to rigid selection and gradual 
weeding out of inferior milkers. Out of 78 cows at present 
in the herd. 4 have done over 6.000 lb., 8 over 5,000 lb., and 
23 over 4,000 lb. of milk during tlie lactation period of 300 
days. The daily average yield per Montgomery cow lias gone 
•over 14 lb. a figure never attained before. The best perfor- 
mance's of the year were : — 


.Serial Jfnnio And Xo. of enw- 
No, 

Total >ioId of 
milk during tho 
full period of 
lactation 


lb. 

1 Knmli 312 • 

. 7,033 

2 Tnlift 313 

> U} 60 t) 

3 JJinA 350 * » 

5,30ft 

<1 ftunpati 311 

• 3,010 

ii Lotini 327 «••«••• 

4,420 

0 Rnmblm 434) • . . . - 4 * 

. 4,560 

7 Mina 338 ••*•*•»* 

. 4,414 

8 Basmati 452 

4 4,085 

(b) Crossing of poor'milkeTS in the pure Montgomery herd 
with an Ayrshire bull. The average yield of milk per cow per 
day has gone over 20 lb. in this section of tbc herd. 

Out of the total number of 40 half-bred Ayrshirc-Montgo- 
mery cows, one lias given over 9,000 lb., 2 over 8,000 lb., 5 
-over 7,000 lb. and 8 over 6,000 lb. of milk in one lactation. 


It is with regret that. I have to record the death during the 
year of the two best half-bred cows Alibi and Patty who had 
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given over 10,000 lb. (Appendix III). The best performances 
of the year 'were : — 


Total yield of 

Serial Name and No. of cow milk during the 

No. full period of 

lactation 


11 . 

1 Polly 18 0,508 

2 Kitty 10 8,478 

3 Nolly 13 8,183 

4 Bolin 23 . . . 7,013 

r> Nom 12 * 7,044 

0 Glon 22 ... 7,247 

7 Aggie 19 . * 6,480 

8 Dollio 20 6,430 

Maudio40 ........ 0,009 

10 Lena 81 0,504 

11 T«minnl23 0,429 


(c) Crossing of half-bred Avrsliire-Montgomciy cows with 
pure Montgomery bulls. Only one cow has come in milk from 
the progeny of this crossing and is doing well. We have 29 
heifers to come in in about two to three years’ time, and we shall 
then be in a position to form a definite opinion about this cross. 

The le&nlts of crossing cross-bied cows with cross-bred 
bulls and also with an Ayrshire bull having proved disappoint- 
ing, this line of work has been discontinued. 

Feeding. With the completion of the reclamation of the 
fodder growing area in the dhab, it lias become^possiblc to 
regularize feeding and grazing throughout the year. The 
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following programme was followed for feeding and grazing 
green fodder with a view to obtain an almost uniform yield, 
of milk per cow per day, os is shown in Table VIII : — 


Month 

Feeding in the byte 

Gnmng in the Hold 

July 1025 . 


• 

• 

Groon nmiVo chopped 
up 

Moth nnd mnirc 

August 

• • * 

% 

4 

Do. 

Gunr 

Soptombor . 

• * ♦ 

• 


Do. 

CWpoas 

October 

» • • 



fidago . 

Moth 

ICovombor , 

• • • 



Do. 

Soybean 

Docombor « 

* • » 



Sihgo nnd botaeem 

Borseem 

Jnnunry 1020 




Borioom 

Boraeom 

Fobruary . 




Do. • 

Do. 

March • 

• • » 



Do. • • « 

Do. 

April 

9 « • 



Borsoom and stingo 

Do. 

May . 

• • * 



Mnbro nnd silago • 

Moth And maUo 

Juno • 

9 « 1 



Mniro • 

Do. 


ConccntMtoa and n little dry ont bhtisa ghen in addition* 


Yield oj imlk. It will be seen from Table VIII that 4{ 
lakh pounds of milk were produced this year as against 4\ 
lakh pounds in the previous year. The average yield per 
cow per day increased from 14-4 to 1 5*5 lb. which is over ll 
gallons per cow, a record unprecedented before. 





'I* ABLE VIll 



ToTlL Ton 1021-2 1 * .1 2,71,800 I 1,70,162 4,50,0<>i | 745 1 10 S 400 I 111 1,240 114 
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General. The strength of the herd at the end of the year 
'stood at 346 animals. The condition of the cattle throughout 
the year was exceedingly good owing to the incessant supply 
-of green fodder. They were free from any sort of contagious 
diseases. 

Financial results. The total returns from the sale of cattle, 
milk and milk products amounted to Es. 40,632 as against 
Es. 29,685 in the preceding year. Eighty-five animals were 
disposed of from the herd during the year, realizing 
Es. 11,216-10. The highest prices obtained were for a pure 
Montgomery bull Es. 760, for a half-bred cow Es. 330, and for 
.a Montgomery cow Es. 290 (Appendix I). 

Percentage of cows in milk. This is a very important pro- 
blem f rom the milk producer’s point of view who sells fresh 
milk direct. A constant number of cows in milk throughout 
the year means a constant supply of milk to the regular 
customers and a full control over the market. The following 
statement sIiowb the percentage of cows in milk in the Pusa 
Iherd during the year under report. 



Percentage of cows in milk and dry in Pusa 'tjierd during 192^-26. 
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VIII. Miscellaneous. 

Tie farm land outside Pusa Estate known as tie New Area 
and measuring 149 acres was taken over from the Secretary, 
Sugar Bureau, on 1st April, 1926, along with all agricultural 
work on sugarcane carried on by him. Budget provision has 
been sanctioned by the Government for the development of 
this area. Work in connection with levelling and an irrigation 
scheme las already been started. 

An auction sale of surplus dairy stock was held in December 
last and was well attended. 

Demonstrations on bringing waste land into cultivation 
and utilizing it profitably for growing fodder were held during 
the time of the meeting of the last Board of Agriculture, and 
interested members were shown round the farm. 

The old thatched roofs of the cattle sheds were renewed 
with galvanized corrugated iron sheets and were re-modelled 
for the production of milk under the most sanitary conditions. 

To deal with the surplus milk which could not be sold 
locally, a Government milk shop was opened at Muzaffarpur 
town, 22 miles from Pusa, and milk was transported by a motor 
lorry. The quantity sold at the above depot amounted to 
94,705| lb. 

IX. Programme of Work for 1926-27. 

1. (a) Practical treatment of pedigree dairy herd of Indian 
cattle and pedigree dairy herd of Montgomery-Ayrshire cattle. 

(6) Continuance of experiments with regard to flying a 
type of Montgomery-AyTshire most suitable to Indian condi- 
tions. 

2. Practical treatment of a 1, 200-acre mixed farm with 
particular attention to profitable modem machinery and the 
financial results of the work. 

The bulk of the produce of the Pusa Farm is used for. the 
maintenance of the dairy herd. The rotation adopted aims 
at the upkeep of the fertility of the land along with supply 
of concentrated food and long fodder and a constant supply 

h 2 
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•of green fodder throughout the year; Included in the above 
is the study on a practical scale of : — 

(a) Rotations. 

(b) Crops for fodder, seed and adage. 

(c) Implements and machinery. 

(d) Technique of cultural operations. 

3. Continuation of collection of data and results regarding 
"the cost and capabilities of the steam-ploughing tackle on 
estates of this size. 

4. Experiments with various types of motor tractors and 
ploughs for collection of data and working costs and for deter- 
mination of most suitable types of tractors and implements 
for India. Also collaboration with manufacturers regarding 
the manufacturing and introduction of improvements in 
standard types to suit Indian conditions. 

5. Experimental xoorh at Pusa — 

(a) Rotational experiments. 

(b) Trial of new varieties of crops, especially leguminous 

fodder crops. 

(c) Manurial experiments, especially seasonal and quan- 

titative tests with phosphates. 

(d) Trial of sugarcane varieties suitable for growth without 

irrigation, along with the Sugar Bureau. 

6. Demonstrations, exhibitions and sales of surplus dairy 
•stock, etc., will be held from time to time as occasion offers. 

7. Touring and Advisory. Visits will be paid to provincial 
Agricultural centres. 
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APPENDIX I. 


List of calth sold during the year 1925-26. 


Serial 

No. 


Particulars 




Price 

Remarks 

1 

2 

Montgomery Cows (24). 

Jagfci 322 , • 

Kosclya 302 • 


4 

ft 

Be. 

105 

205 

Tho ar rage puce 

3 

8hanti 320 • 

• 

• 




165 

fetched by a. 

Montgomery cow is 
Be. 128-10. 

4 

AliUya 331 * 

• 

• 




265 


6 

Qanika 346 

* 





60 


0 

Kccrty 352 

« 





286 


7 

Maya 350 • 

• 





220 


8 

Sushila 305 

4 

* 



. 

125 


0 

Nan 381 

ft 

• 




110 


10 

Bini]a382 • 

ft 

• 



ft 

186 


n 

H&thia 380 

ft 




ft 

176 


*12 

Madhuri 401 

• 




ft 

176 


13 

Boondi 402 

ft 




ft 

200 

Highest price: 

14 

Mabila 417 

ft 

* 




246 


15 

Roopcri 170 

ft 





40 


10 

Makajani 348 

ft 

« 




60 


17 

Mangli 100 • 

ft 





125 

With ber bull-calf.. 

18 

Parbati 246 

ft 





20 


10 

Bunin 281 * 

ft 





31 


20 

Chakli 203 

r 

• 




5 


21 

Kabatri 230 


• 




14 


22 

Joogni 142 . 


* * 




18 


23 

Bogami 107 

• 

* 



ft 

)2{ 


24 

Bhawani 214 

• 




« 

40 
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APPENDIX I — contd. 

List of cattle sold daring the gear 1925-26— contd. 


Serial 

No. 

Particulars 

Price 

Remarks 


Half-bred Cows (4). 

Rs. 


25 

Betty HO 

330 

Highest price. 

26 

Calara 63 ..... 

230 


27 

Viola 46 

200 


.28 

Ella 28 

300 



Miscellaneous cross Cows (11). 



20 

Bee 68 

125 

The average prico for 
15 cross bred cows is 
Rs. 176 8. 

-30 

Bree 121 «»...» 

186 


31 

Minnie 84 . • . . . • 

70 


52 

Bruno 85 

125 


33 

Bcrjl 110 

205 


34 

Cherry 68 

200 


36 

Betsy 122 .... 

100 


36 

Barthel 111 

60 

* 

37 | 

Barbara 89 . . . . . 

125 


38 

Bonny 139 ..... 

180 


30 

Milly 133 

140 



Montgomery Bulls (4). 



40 

Arjun 298 

400 


41 

Abdul Kndir 143 .... 

500 


42 

Rawnn 340 ..... 

760 

Highest price. 

43 

Chandar 365 ..... 

300 



Miscellaneous Ckoss Bull. 

i* 


44 

Georgo 80 

200 

The average price 
for 17 bulls is 
Rs. 254. 
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List of cattle sold during the year 1925-26 — oontd. 


Serial 

No. 

Particulars 

Price 

Remarks 


Montgomery Bull Calves (12). 

Bs. 


45 

376 

200 


40 

384 

300 

Highest prioc. 

47 

392 ■ 

286 


46 

401 •«••••• 

300 


40 

402 

230 


50 

404 ••«•••• 

90 


51 

405 ••••«•» 

100 


52 

407 »■•••■• 

95 


53 

372 «•••■•• 

200 


.54 

400 !«»»•■» 

230 


£5 

414 «•••••• 

145 



Montgomery Heifer (1), 



5G 

413 ««■•»«• 

61 

The average price 
for 12 heifers i> 
Bs. 80. 


Miscellaneous Cross Heifers (11). 



£7 

150 «•••••• 

05 


.58 

158 •«••••• 

75 


£9 

108 .«».««* 

4° j 


,00 

137 • •««•«* 

100 


• Cl 

153 § « • • • • i 

00 


*02 

135 »••••«» 

45 

i 

03 

154 «»««.*• 

110 


04 

155 •••*••• 

80 


65 

149 

100 


00 

142 « « t • • « » 

150 

Highest price. ^ 

v 07 

140 • »•••• 

75 
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APPENDIX I — conclrl. 


List of cattle sold during the year 1926-26— conoid. 
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APPENDIX ir. 


List of cotes of (he Pvsa herd which completed their lactation during 

J925-26. 


Serial 

No. 

Name anA Ko. of cow 

Date 

of 

With 

Number 

of 

oaMnff 

Quantlt) of milk (lb.) 
({hen during the 
juir(diiy*) 


I. Sahiwal Cows. 



1 

Kamil 312 *•««•< 

7-tl-IC 

. o 

7,051 (304) 

o 

7 nt In 318 • • • • • « 

6-2-17 

6 

6,805 (202) 

3 

Him 350 , » . 

22*0-18 

3 

6,300 (304) 

4 

Bn«ftmU452 

3-8-22 

1 

4,035 (SOI) 

5 

Sampation * • • . • 

31-10*10 

4 

4,010 (300) 

C 

IUmlilm 434 «... 

10-0-21 

1 

4.5G0 (303) 

7 

JiOtnl 327 

llsS-17 

6 

1,420 (301) 

B 

Mini 338 • . • • 0 ■ 

17-11-17 

4 

4,414 (300) 

D 

MbiiIa 368 ...... 

4-7-10 

3 

4,210 (300) 

10 

MllapISCI 

11-11-14 

6 

4,103 (270) 

11 

Hamm at! 300 

10-2-20 

3 

1,105 (201) 

12 

JtooKntJnl 332 , . 

10-0-17 

4 

4,037 (301) 

13 

BceUm417 , . . . 

28-3-22 

3 

4,005 (101) 

14 

300 

27-12-10 

» 

3,605 (30D 

16 

Slta 130 

30 6-17 

4 

(001) 

10 

Man*! 448 

1-4-22 

1 

3,005 (003) 

17 

Mlrclml 421 . * , * 

20-1-21 

t* 

3,012 (210) 

18 

Uha^tiaCO 

25-1 0-1 H 

4 

3,242 (27 J) 

10 

Dnklml 826 * , * 

10-3-17 

fi 

3, EOS (210) 

20 

GodMri 375 

21-1-37 

6 

' 3,122 (221) 

21 

Gangla 817 

27-1-17 

4 

2,005 (216) 


II. Poor Milking Sauiwal Cows kept fob cbossing with 
Aye shire Bull. 


1 

anihMio 

7*12*20 

o 

8,203 (£67) 

«1 

JlundlS’U 

12-6-10 

1 

3,076 (201) 

8 

Simla 386 

20-6-10 

3 

2,854 (203) 

4 

Veda 375 » 

30-2-30 

4 

2,072 <2721 

6 

UnudfHO ...... 

8-12-17 

1 

2,061 (225) 

0 

N«noortl427 

8-3-21 

n 

2,107 (100) 

7 

JDiheru 420 

10-3-21 

n 

*0 

1,821 (150) 

6 

Mftbf»hrJ420 

13-1-21 

O 

1,015 (201) 
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APPENDIX n— could. 

List of coios of the Ptisa herd which completed their lactation during 

1925-26 — contd. 



Date 

Number 

Quantity of milk (lb.) 

ynwc a n<] Xo. ot coir 

ol 

ot 

frlicn tlari/i? lb* 


birth 

cahlng 

year (day*) 


II. Poor Milking Sahiwal Cows kept for crossing with 
Ayrshire Bull — could . 


0 

Naiulnl 423 





. 

20*1-21 


1,000 

(149) 

10 

Ilirnl 302 . 


. 



* 

15-4*10 

0 

SIS 

(80) 

n 

Bhftgnl 340 


* . 



. 

8-12-17 

4 

012 

(SO) 

12 

3foMisrl440 


. 



. 

15-4-22 

2 

170 

(50) 

13 

MaiuIh.I1 445 





. 

2C-2-22 

2 

141 

(21) 

14 

Chlntamanl 430 

• 




• 

10-11-21 

2 

67 

(20) 


III. 

Sahiwal Heifers under trial. 


1 

Mnvii 431 . 






25-4-21 

1 

2,258 

(304) 

2 

Itajbl 450 . 






20-5-22 

1 

050 

(117) 

3 

MunnI454 






2*0 22 

1 

782 

(176) 

4 

Men® 440 . 






0-3-22 

1 

300 

(55) 

3 

CMU453 * 






15-8-22 

1 

242 

(53) 

€ 

Bala 458 , 






30-10-22 

1 

232 

(65) 

7 

chinuoo „ 






3-11-22 

1 

103 

(24) 

8 

Itudra 455 






£0-0-22 

1 

41 

(13) 

0 

Oenda 442 






18-1-22 

1 

40 

(20) 

10 

Mow# 450 






2-11-22 

1 

34 

(0) 




IV. 

Old Sahiwal Cows. 



1 

AsIli rfl 211 




- 


28-11-12 

6 

3,308 

(280) 

2 

AMI 251 . 




. 


10-7-13 

7 

2,752 

(23$) 

3 

DeoM 213 . 




. 


14-12-12 

0 

2,203 

(£70) 

4 

Cop! 210 




. 


30-3-13 

6 

1,042 

(278) 

6 

Kmlarabari 243 




* 


10-1-14 

0 

1,257 

(132) 


V. Half-bred Ayrshire-Sahiwal Cows. 


1 

roiij is . 






4-1-17 

5 

0,C03 

(301) 

2 

Kitty 10 . 






22-5-10 

7 

8,478 « 

.(301) 

3 

Nelly 13 . 






27-10-10 

G 

8,183 

(301) 

4 

Glory 22 . 






14-2-17 

5 

7,247 

(301) 

6 

Nora 42 . v 






8-0 18 

4 

7,014 

(303) 

0 

Bella £3 . 






3-3*17 

0 

7,043 

(301) 

7 

Lena 61 . 


. 




2-11-20 

O 

0,504 

(304) 

8 

DolJJe 20 . 


• 




0-1-17 

7 

0,430 

(804) 
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APPENDIX H— c ondd. 


Inst of cows of the Pusa herd which completed their lactation during 

1925 - 26 — concld. 


Serial 

No. 

Name and No. of cow 

D'lto 

of 

birth 

Number 

of 

cahlng 

Quantity of inllk (lb.) 
given during the 
year (dayq) 


V. Half-bred Ayrshire-Sahiwal Cows- 

— contd . 

0 

ArrIo 19 

8*1*17 

6 

0,358 (301) 

10 

Mau(1Io40 ...... 

10*0*18 

4 

0,009 (304) 

11 

Anne 10 

20-12*10 

O 

6,573 (281) 

12 

Cynthlo 36 

9*11*17 

6 

6,617 (284) 

13 

Fanny 21 ..... 

11-2*17 

0 

6,300 (300) 

14 

liny 20 

3*8*17 

5 

6,291 (248) 

16 

Liza 100 

10-8*21 

o 

6,040 (301) 

10 

Cora 70 

21*8*20 

2 

5,020 (304) 

17 

Lottie 07 

26-7*21 

2 

4,011 (301) 

18 

Jobs 60 

0-3-19 

4 

4,832 (255) 

10 

Kettle 01 

11*3*10 

3 

4,517 (305) 

20 

LubsJq 06 ...... 

24-11-10 

3 

4,301 (242) 

21 

Lottie 01 

4-4*21 

2 

4,020 (255) 

22 

Ksnilc 33 

27-10*17 

6 

3,304 (210) 

2 S 

Connie 04 

22-11-19 

4 

1,378 (105) 

24 

Lcnnlc 30 

27*8*17 

0 

1,080 (170) 


YI. Miscellaneous Cross Cows. 

l 

Ogla 38 

10*1*18 

3 

5,107 (303) 

** 1 
** i 

Mercy 74 

31-3-20 

2 

4,500 (304) 

8 

Bcnuln 70 

6*3*20 

2 

4,407 (304) 

4 

Flo 32 

22-10-17 

4 

4,300 (280) 

A 

BcHo 5G 

6*2*10 

3 

3,405 (239) 

G 

Belle 102 

20*8*21 

1 

3,355 (304) 

*7 

Benny 107 

20*0 21 

1 

3,103 (202) 

A 

Mdriah 05 

0*7*21 

1 

2,605 (304) 

■0 

Martha 124 

17*0*22 

1 

2,232 (216) 


VII. Half-bred Ayrshire-SahtwAl Heifers. 

1 

Tomlnn 123 • 

10*5*22 

1 

0,420 (300) 

2 

Tcnnyl27 . 

26*0*22 

1 

5,343 (300) 

3 

lotltia 125 ... 

21*7*22 

1 

5,050 (305) 

4 

Lucia 120 

4*2*22 

1 

4,845 (300) 

6 

LollallO 

2-1-22 

1 

4,141 (804) 

6 

Tilly 112 

22*11-21 

1 

3,767 <303) 
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APPENDIX ID. 

Histories of \-hci cows Alibi No . 3 and Patty No . 8. 

Alibi No. 3. — Sajm No. 79 (3,921 lb.) and MoBBgeil Titanic. 
Dato of birth — 23rd January, 1915. 

Date of fust calving— 22nd October, 1937. 


Lactation Hi. 

1 7,271 

II 7,089* 

III 9,722 

IV * 11,839* 

V 12,018 

VI 0,041 

vn 10,054 


Total . 08,83 1 


Died on Gth November, 1925. 

Dropped 8 calves — 5 cow-calvcs and 3 bull-calves. 

1 boiferdied. 

1 boiler, $ bred Flo 32 in milk. 

1 heifer. D. 0. Martha 121 in milk. 

2 young heifers. 

1 bull-calf died, 

1 bull-calf castrated for general farm work. 
I bull George No. 80, sold at Its. 200. 


Patty No. 8. — Rangcli 14.5(3,333 lb.) and Lossnetfoch i*d File* 
Dato of biith — 39th March, 1930. 

Date of first calving— IGth March, 1919. 


Lncifttion. 


lb. 


1 

II 

nr 

iv 

v 

VI 

vn 


5,350 

3,852 

8,1 r»c 

8,425 

5,073. 

7,040 

10,134 


Total . 49.53G 
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Died on 20th April, 192G, 

Dropped 8 calves — 5 cow-calves and 3 bull-calves. 

2 cow-calves died at biith. 

2 double cross cows (Bee and Bridget) sold. 
2 bull-calves castrated. 

1 bull-calf sold when young. 

1 cow-calf still young. 
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REPORT OP THE IMPERIAL DAIRY EXPERT. 

(William Smith.) 

I. Introduction. 

Mr. Zal R. Kotliavala, B.A&., B.Sc., N.D.D., was appointed 
by the Government of India as Assistant Imperial Dairy 
Expert and joined at Bangalore on 30th November, 3926- 
I was in charge of the work up to 28tli April when on proceeding 
on leave I handed over to Mr. Kotliavala. The increased 
interest in the cattle-breeding and dairying industry referred 
to in the introductory paragraph of my last year's report 
still maintains its hold on the agricultural interests of the 
country so much so. that at the Board of Agriculture meetings 
at Pusa. in December, the discussions mostly centred around 
subjects connected with cattle-breeding and dairying. The 
country is slowly awakening to the realization of the fact 
that this cattle-milk problem is the most universal and most 
important of all agricultural problems, and that any scheme for 
the development of Indian agriculture which does not include- 
the improvement of the Indian milch cow and the working 
ox can have no great effect in advancing the economic condi- 
tion of the peasant. The efficiency of the cultivation of every 
crop and the health and physique of the cultivator and his 
family, depend upon the cattle problem, and sooner or, 
later it must be recognized that the dairying industry in India 
is more important than the cotton industry or the jute industry 
or the sugar industry, because the improvement oi tho dairy 
industry means the development of the cow and the cow is 
essentia] to produce the bullock and without the bullock India 
would be helpless agriculturally. The demands made npon 
this office throughout the year for technical advice on dairying 
and cattle-breeding matters from all parts of the country con- 
tinue to increase, and at the moment piactically every Provin- 
cial Government in the country and many of the larger States , 
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are considering some form of scheme for the bettering of their 
cattle and the development of their dairy interests. Alas, 
that so many of these schemes take such long years for 
consideration and in many cases never get beyond the considera- 
tion stage at all. 

The outstanding feature of the year in the direction of 
dairy progress is the bold step taken by the Co-operative 
Societies Milk Union in Calcutta, in erecting and equipping 
with the most modem and up-to-date machinery what is 
undoubtedly the first model city milk plant in India, and in 
this .connection special praise is due to the Corporation of the 
City of Calcutta for the support and encouragement given to 
the Union in the shape of financial assistance free of interest. 
The action of this municipality in taking real practical steps 
--t(Hmprov<Hhu-mi]in5Upply‘df 'their city Through the medium 
of the co-operative movement might well be copied by many 
city municipalities and urban authorities in India: 

Recognizing that the cattle-breeding problem in India 
can never be placed on an economic basis without the develop- 
ment of technical dairying, I have, since taking over this 
appointment, pleaded for the establishment of an experimental 
and educational dairy factory in India, where the manufacture 
of milk products could be studied on a factory scale and where 
the treatment of milk foi the manufacture of milk factory 
products could be taught on practical lines. In response 
to this demand the Government of India in October 1925 
authorized this department to take over the disused military- 
creamery at Anand in Gujarat as a temporary measure. To 
commence with, Government have stipulated that this crea- * 
mery shall be self-supporting, and this condition, of course, 
debars the factory from carrying out research work of any 
kind for the present. India imports enormous quantities of' 
condensed milk, dried milk, malted milk and milk foods of 
various kinds, most of which could be made in the country, 
and the need of investigation into the manufacture of these 
products is urgent. It .will not be enough for the Agricultural 
Departments of this country to provide the cultivator with an 
efficient milking cow. There must, along with the heavy 
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Jnilking coiv. be provided a means of selling the produce of 
the cow, and for this reason alone, it is vastly important that 
this question of research into the manufacture of milk pro. 
ducts should "be undertaken without delay. Then, in addition 
to the question of the manufacture of milk products we now 
import, there is the question of the study of methods of manu- 
facture, transport, and storage of the dairy products, such as 
<jln, butter and curd, which arc now made and consumed in 
India in enormous quantities and the quality of which is 
anything but what it ought to be, due largely to want 
of technical knowledge of methods of manufacture and 
handling. 

The Government of India have decided that 1 should, in 


.nd/lihnn to, my existing duties, act as Secretary of the Cattle 
bureau to be iormeu rcoouuucuuawon in* uLV xiaa* 

(Bangalore) meeting of the Board 'of Agriculture. The ques- 
tion of the working of this Bureau was considered at the meet- 
ing of the Board of Agriculture at Pusa in December 1925 
and the Board unanimously recommended that the control 
•of tins Bureau he vested in an cjqiert executive committee 
nominated by the various Provincial Governments, the larger 
Indian States, and the cattle-breeding interests. In view 
of this recommendation and awaiting its acceptance or other- 
wise by the Government of Indih, no greht progiess has been 
made m commencing the Work of this much needed central 
authority. Should the Government of India agree to the 
Board's recommendation, this office will at once call a meeting 
•of the executive committee and proceed to carry out the 
tinties under the committee's direction for which the Bureau 
as been formed. Meantime a commencement lias been made 
in the work of the Bureau in the compilation of lists of all 
available pedigree cattle in the country which are for' sale 
and the circulation of these lists to all likely buyers Steps 
are also being taken to form registers of all Sahiwal and Scindi 

S I ! l BU ? We fOT re8istration for Jl <*d record puxposes. so 
at the Bureau may be able to submit concrete proposals for 

’fomTd ing to 1ie executive committee, if, and when, it is 
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IX. Training. 

The first lot of students studying for the Indian Dairy 
Diploma finished tlieir term in December, and twelve of these 
sat for examination ; of these twelve, nine passed, two with 
honours.* The three students taking the first three places in 
this examination were given gold, silver, and bronze medals, 
very kindly donated by the Indian General Trading Co., Ltd., 
of Bombay. In addition to the beforementioned, fifteen 
students presented themselves for examination for this diploma 
at the Allahabad Agricultural Institute, Allahabad, and of 
these, seven passed.f Attached as an appendix (I) ot this 
report are the examination papers set to the students both at 
Bangalore and Allahabad. 

A new class for the Indian Dairy Diploma was commenced 
at the Bangalore farm in January 1926 for which 23 students 
have been enrolled. In connection with this class some 500 
enquiries for information were received from all over India 
and Burma, and the 23 students now enrolled were selected 
from 69 actual applications received. The new students 
include men from almost every caste and community in the 
country and have been drawn from the following provinces : 
Bombay, Madras. United Provinces, Bihar and Orissa, Bengal, 
Assam, Delhi, Baroda State, Mysore State, Gwalior State, 
Cochin State, and Travancore State. 

Sixteen short-course students from Burma, Ceylon, Punjab, 
Bombay, Baroda State, Bengal and Delhi, and 24 veterinary 
assistants deputed by the Punjab Government received tech- 
nical instruction during the year at the Bangalore and Karnal 
farms. 

In September last, a special class consisting of 22 officers of 
the Co-operative Departments of the Punjab, Bengal, Bombay, 
United Provinces, Baroda and Cochin States was enrolled at 
Bangalore for a three months course in co-operative dairying. 


*(In orJer of merit) D. N. Khurody (lion**.), V. Wuzir (Hons.), M. C. Itangaswamy 
Iyengar, II. C. Veima, G. G, Oka, I\ J. MorenaS, M. V. Krisknosw my Iyer, S G. 
Kadknr, and K. K. Desai. 

^fln order of merit) P. N. Sud, B. K. Snk*cna, 31. (J. Butt, N. It. Jos hi, D. 
Anjarin, J. P. Nogorseth and H. P. Faksenn. 
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This course was completed at the Iiamal farm, and the officers 
who attended the course evinced a very special interest in the 
subject taught. It is my opinion that India offers a great 
and promising field for the development of co-operative dairy- 
ing, and it is certain that the education of experienced co-opera - 
tive officers of the class who attended this course must do 
much to assist the development ol the dairy-cattle breeding 
industry in the country.’ * 

Two post-giaduale students completed their course of 
training at farms under my charge during the year, and one 
post-graduate student joined for training on 5th February, 
1926. 

Mr. F. J. Warth, Physiological Chemist to Government, 
and his staff again played an important part in the training 
of the students, both post-graduate and diploma, and in addi- 
tion to this work Mr. "Wurth very loudly undertook the examina- 
tion and reporting on feeding stuffs from all the farms under 
my control. I greatly nppieciato Mr. Warth’s ready help and 
co-operation in all that pertains to the wellare of the farms 
and the advancement of the dairy industry. 

In accordance with the practice followed in previous re- 
ports, the advisory work done may be classed as : — 

(a) Work done for Local Governments, Indian States 

Municipalities, eto. 

(b) Advice given to the general public in India. 

(c) Information given to persons or Governments outside 

India. 

II. "Work done for Local Governments, Indian States, 
and Municipalities. 

Bombay . I visited Bomba)' on 21st August, 1925, and 
there discussed with the Dairy Superintendent of the Bombay 
Municipality the legal deadlock in connection with the proposed 
subsidized milk companies in the vicinity of Bombay, and in 
view of the position from a legal point I declined to inspect 

•Tins course has sinco been discontinued under tho orders of the Government of 
India [Z. R. K.J 
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the proposed lands. The Bombay Corporation were given 
the loan of a dairy cinema film, and my assistant Sir. Kothavala 
advised and rendered the Health Officer of Bombay help in 
organizing a milk exhibit in connection with their National 
Baby Week of 1925. 

I visited Poona on 15th March, 1926, and advised the Live 
Stock Expert to the Government of Bombay and the Professor 
of Agriculture, Poona, regarding dairy exhibits for the Agri- 
cultural Show to be held at Poona in October 1926. 

Baroda State. The Director of Industries, Baroda Stale, 
interviewed the writer in Bombay in July 1925, and discussed 
certain matters regarding the working of the Palace Dairy and 
'Cattle Breeding Farm, and as a result of this conference I 
furnished him with detailed recommendations in writing for 
the working of the farm. This officer was also given loan of a 
set of account forms in use at the Imperial Institute ot Animal 
Husbandry and Dairying, Bangalore, and certain books on 
dairying from the library ot this office. The Superintendent 
of the Palace Dairy and Cattle Breeding Farm, Baroda, was 
advised in dairying and cattle-breeding matters from time to 
time. 

Bengal . The Director of Agriculture was in correspondence 
with this office dining the period under report on cattle-breed- 
ing and dairying matters. 

At the request of the Deputy Chairman, Calcutta Co- 
operative Millc Societies Union, revised plans for proposed 
dairy buildings at Scaldali, 'a note regarding materials to be 
used in the construction of the building, and revised machinery 
specifications were provided. I visited Calcutta on 5th August, 
1925, in order to advise the officials of the Union concerning 
suitable plant for their milk depot, and on 20th August I 
selected, branded and shipped three Scindi bulls at Karachi 
for tliis organization. I again visited Calcutta on my way to 
Pusa on 2nd December, and after examining various site 
selected a site in the city of Calcutta for the erection of the 
new milk pasteurizing depot for the Union. At my recom- 
mendation, Mr. H. C. Verma, who passed the Indian Dairy 
Diploma examination in January 1920, was appointed Assis- 

i 2 
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tant Manager of the beforcmentioncd milk depot, and the 
services of two skilled dairy boys were secured for this concern. 

The Executive Engineer, Second Calcutta Division, was 
supplied with detailed information regarding the construction 
of cattle sheds, and was alBO advised ns to the best method of 
disposing of manure. 

An article on the improvement of cattle in India, and a 
scheme for the distribution ol breeding bulls received from the 
All-India Cow Conference Association, Calcutta, was criti- 
cised. Later on two articles written by a member of this 
association on cattle-breeding (published in the journal “ Wel- 
fare ” tor June and July 1925) were also criticised at the 
request of the Secretary. 

Madras. The Deputy Director of Agriculture, Live Stock, 
Madras, was iu correspondence with, this office throughout the 
period under reports on oattlc-brecding and dairying matters, 
and at his request I provided him with a detailed 
scheme with dairy plans and machinery specifications, etc., 
for the establishment of a' dairy farm at llosur. I visited 
Madras on 3rd August to discuss with the Director of Agri- 
culture, Madras, the before mentioned scheme for the develop- 
ment of the llosur Cattle Farm, and to sec the conditions of 
the milk supply by the Bangalore Dairy Listitute to the Madras 
hospitals. Later on the services of a trained European Dairy 
Manager with Indian experience were obtained for the Hosur 
farm. 

At the request of the Zamindar of Kangundi, I visited his 
estate on 10th September to select the foundation stock for 
his proposed cattle-breeding farm, and as a result of this 
visit plans and machinery specifications to furnished for a 
farm at Kangundi, and the Zamindar was advised generally 
as to the development of cattle breeding and dairying in the 
track of some 400 square miles of land belonging to him. 
Later on I selected two Soindi bulls at Karachi for this Zamin- 
dar. 

At tbe request of the Deputy Director of Agriculture, 
Live Stock, Madras, a revised scheme on a small soale with 
plans and machinery specification for the Ootacamund Munioi- 
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pality was supplied. Later on the Chairman of the Municipal 
•Council, Ooty, was supplied with a note of probable cost of 
f -cross-bred milch cows, the average number of cows of this 
breed which would remain in milk throughout the year, and 
their approximate milk yield. Early in April 1926 I visited 
Ootacamund and advised the Chairman regarding the establish- 
ment of the proposed municipal dairy and quoted him for 
the supply of cross-bred cattle from the Bangalore farm. 

Punjab. The Director of Agriculture, Punjab, was in 
correspondence with this office throughout the period under 
report on cattle-breeding and dairying matters. On 10th 
August I visited Simla to advise him regarding the proposed 
new cattle farm in that province and the establishment of a 
milk condensing factory. In company with the Hon'ble 
Minister for Agriculture, the Registrar of Co-operative Socie- 
ties, and the Director of Agriculture, Punjab, I visited Shergarh 
on 11th November, and inspected the cattle of the various 
grantees in that district, selected sites for two dairies, explained 
to the Director of Agriculture the best method to be adopted 
in organizing the land grantees for co-operative milk pro- 
duction, and supplied him with a complete set of plans for 
cattle sheds, dairy buildings, godowns, and servants’ quarters 
for Syed Mohamed Hussain, M.L.C., Shergarh. At the same 
time, I advised the Registrar of Co-operative Societies re- 
garding the inauguration of co-operative milk societies in 
the Shergarh District. 

I visited the Hissar cattle farm on 28th January, 1926, to 
arrange for the recording of milk yields of selected cows for 
this farm at Karnal. 

At the requ'est of the Director of Agriculture, I visited 
Lahore on 4th February for valuing the dairy machinery 
of Mrs. Brown’s dairy, and also submitted a report to the 
Financial Commissioner, Punjab, on the working of this farm. 

Nabha State. At the request of the State Engineer, Nabha, 

I selected and branded on 10th February at Karachi 12 Scindi - 
cows and one bull* for the State dairy, and the services of a 
qualified dairy manager were secured for them. Later on I 
•deputed Mr. Gossip, Superintendent, Kamal Farm, to visit 
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Nabha to advise the State authorities on cattle-breeding and 
dairying matters. 

Delhi. In company with the Superintendent, Kamal 
Farm, I visited Delhi on 19th August, 1925, in order to examine 
a number of shops as to their suitability for the proposed mi*k 
depot for Raisina. 

United Provinces. The Deputy Director ot Agriculture 
in-charge Cattle-breeding Operations, Muttra, was advised 
from time to time on dairying matters, and was supplied with 
copies of certain dairy plans prepared by this office and supplied 
to different parties. 

The Officer in-charge of the Dairy Section of the Allahabad 
Agricultural Institute was in correspondence with this office 
throughout the period under report in connection with the 
teaching of the dairy diploma class under training at the 
institute. 

DJiolpur State. The Private Secretary to His Highness 
the Maharaja of Dholpur was advised as to the best type of 
men suitable to run their dairy farm, and at the request of the 
State authorities I visited Dholpur, in company with the 
Agricultural Adviser to the Government of India, on 19th 
January and examined the existing State dairy farm there. 
As a result of this visit, particulars were furnished for the 
modernization of the same with building plans and a note on 
estimated cost of suggested improvements, and a list of 
establishment necessary to run the dairy farm on modern 
lines. 

Bihar and Orissa. The Director of the Civil Veterinary 
Department, Bihar and Orissa, was in correspondence with 
this office throughout the period under report on cattle-breed- 
ing matters, and a note on cost of rearing calves and the average 
number of bull calves available at the Bangalore Dairy Institute 
for distribution was supplied to this officer. I visited Patna 
to 13th December, and at the request of the Hon’ble Minister 
for Agriculture of that province attended a conference between 
the Director of the Civil Veterinary Department and the two 
Indian Ministers of the Government of Bihar and Orissa, 
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relative to tlie establishment of a cattle-breeding farm in that 
province. At the request of the Director I again visited 
Patna on 23rd February when I inspected the site for the 
proposed dairy farm, and delivered a lecture, illustrated 
with dairy cinema films, at a public meeting on the importance 
of cattle-breeding and dairying in India. His Excellency 
Sir Henry "Wheeler, the Governor of this province, presided at 
this meeting which was also attended by many members of the 
Legislative Council of Bihar and Orissa. 

The Thta Iron and Steel Co., Jamshedpur, were supplied 
from time to time with information on dairying and cattle- 
breeding matters, and at my recommendation they appointed 
Mr. Khurody, who stood first in the Dairy Diploma examina- 
tion held at Bangalore in December 1925, as their Farm 
Manager. On 10th March, I selected for this company at 
Karachi 8 Scindi cows. In April Mr. Kothavala visited 
Jamshedpur and discussed the general question of the milk 
supply of the town with the authorities. Later on a detailed 
report on this subject with recommendations drawn up by 
Mr. Kothavala was submitted to the Steel Companya 

Burma. The Director of Agriculture, Burma, was advised 
as to the best manner in which they could utilize godowns for 
housing dairy cattle of their Agricultural College Dairy Farm, 
and a plan showing the necessary alterations was provided. 

At the request of the Burma Government, I visited Rangoon 
on 12th February, in order to examine the dairy scheme of 
the Rangoon Co-operative Dairy Society, Ltd., and submitted 
to that Government a report on the working of the society 
with recommendations. 

IV. Advice given to the General Public. 

The Secretary of the Galcutta Pinjiapole Society was 
advised regarding the working of their concern on more econo- 
mic lineB, and at my recommendation Mr. G. G. Oka, G.B.V.C., 
I.D.D., who passed the examination for Dairy Diploma in 
December last, was appointed Dairy Farm Manager at a 
salary of Rs. 250 per month. ' 
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Messrs. A. and M. Wazar Ali & Co., Army Contractors; 
■were advised as to the terms for the acquisition of land for 
their .proposed milk products factory. 

Mr. B. Y. N. Satyanarayana, B.A., Vakil, Royapet 
(Madras), was supplied with a scheme for working a small 
dairy of 60 Scindi cows. 

In addition to the foregoing, specific advice and informa- 
tion on dairying and cattle-breeding matters was supplied to 
firms, public bodies and private individuals at Delhi, Calcutta* 
Bombay, Palwal, Pudukkottai, Palayakattai, Katuputur, 
Sonrrigaon (Assam), Agra, Balasore, Shillong, Tripura State; 
Bellary, Rawalpindi, Shahpura Chiefship, Bhavnagar, Hardwar, 
Chittur-Cochin, Boolcsagra Estate, Quetta, Birsinhapur (Bihar), 
Bassein, Kodailcanal and Trichinopoly. 


V. Information given to persons or Governments out- 
side op India. 

The Director of Agriculture, Ceylon, was advised as to the 
best breed of cattle suitable for Ceylon, and was supplied with 
a copy of the plan of the new byre at the Imperial Dairy Insti- 
tute, Bangalore, as wdl as a tracing of a plan of dairy buildings 
suitable for Indian climate. 

Mr. r W. H. Hagley, Manager, Government Farms, Bue- 
Cameroons, was advised as to the best zebu cattle suitable for 
importation to the Cameroons, and Was supplied with a copy 
of the article on Scindi cows Written for publication in the 
„ Agricultural Journal for India.” 

The Rowett' Research Institute, Bucksburn, Aberdeen, 
Were advised about the results obtained at the Imperial Dairy 
Institute, Wellington, from the feeding of lime and bone- 
meal to young animals along with rations. 

A questionnaire received from the International Institute 
of Agriculture, Rome, on the subject of dairy cow testing was 
replied to. 

Mr. G. Fitzgerald of Newcastle, Natal, was advised as to 
the best breed of Indian buffalo-cow suitable for importation 
to Natal. 
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Dr. Leake, Principal, Imperial College of Tropical Agri- 
culture, Trinidad, was advised as to tlie best breed of Indian 
buffalo suitable for importation to Trinidad, and was also 
supplied with a note on the cost of importing a Murra buffalo- 
cow. 

An enquiry from the New Zealand Co-operative Dairy 
Co., Ltd., Hamilton, regarding the possibility of thcirimport- 
ing dairy products into India was dealt with. 

YT. General. 

Articles on Scindi and Ongole breeds of cattle were written 
during the period under rcpoit for publication in “ The 
Agricultural Journal of India.” 

A paper on co-opeiative dairying in India was read at the 
Science Congress held in Bombay in January 1.92C. 

A cinematograph entertainment illustrative of dairying and 
cattle-breeding in other countries as compared with India and 
descriptive of the work of the Imperial Institute of Animal 
Husbandry and Dairying Was given at the Electric. Theatre, 
Bangalore, on 1 8th September, 1925. The llon’ble the Resi- 
dent in iMysoro presided at this meeting which was attended by 
the General Officer Commanding the Bangalore Area and 
most of the prominent residents of Bengalorc and district. 

In company with the Agricultural Adviser to the Govern- 
ment of India I visited Agra on 18th January and inspected 
the Holstoin cross-bred cattle of the military dairy farm at 
that station. 

During the week of the meetings of the Board of Agricul- 
ture I delivered a lecture to the Pusa Scientific Association 
illustrated with a cinema film on the importance of cattle- 
breeding and dairying in India. 

YII. ICaenal, Bangalore and Wellington Farms and 

An and Creamery. 

Karml. The polity of developing the Tlmr-Parkar and 
Ilariana herds at this farm has been continued, and during the 
year 16 Thar-Parkar cows were purchased in'Sind and 8 Hariana 
cows and 16 Hariana heifers Were purchased from the Hissar 
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cattle farm of the Punjab Government. The establishment 
of a small herd of Murra buffaloes has also b een taken in hand,, 
and b reeding bj r selection will be practised in all three herds. 

Two outbreaks of foot-and-mouth disease occurred in the 
Karnal herds during the year under review, one of a very 
severe and the other of lighter type, but outside of these epizoo- 
tic outbreaks the health of the cattle has been good. The 
total number of bovine stock of all ages now on the farm is 363. 

The year was a good one from the point of view of crop 
production, both the rice and wheat crqpsbeing record ones for 
the farm. Experiments were made in the growing of potatoes, 
onions and melons on a field scale with well irrigation. The 
results are hopeful and efforts are being made to increase the 
profit eamingpowers of thefarm in this direction. In January 
the farm was visited by Mr. G. S. Henderson, Imperial Agri- 
culturist, who inspected the farm, investigated the system of 
cultivation and farming practised, and reported on the working 
of the farm. The whole of the buildings, plant and machinery 
on the farm were kept in thorough repair throughout the year. 
The old farm office now used as an officers’ rest room collapsed 
in the rains, but it has been reroofed and put into thorough, 
repair. The Government of India sanctioned during the year 
an expenditure of Rs. 7,500 on the remodelling of one of the 
old farm buildings to make it serve as a students’ hostel. 
This work has now been completed and' the farm possesses 
a comfortably furnished students’ hostel with a lecture room, 
a dining room and cook houses, capable of accommodating 
some 24 students. 

The sterilizing plant has work ed without a hitch throughout 
the year, and in so far as keeping quality is concerned, the farm 
has had no further trouble with this product. 4 ' 


♦Milk sterilized at Karnal which was keeping in good condition till the time Mr, 
Smith left, suddenly started going bad owing to excessive heat experienced 
during the months of May and June, Investigations showed that owing to abnormal 
heat the metal of the milk cans and the lead rings with which the lids are fixed on tho 
cans expanded and contracted at an uneven rate. This produced air leaks through the 
lids, w'hioh caused the milk to go bad. Purlhcr investigations are being carried on to 
overcome this difficulty. Such trouble vras experienced oven last joar during the hot 
'weathor. [Z. R, IC.]. 
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The outbreak of foot-and-mouth disease in March inter- 
rupted the customary inoculation by the officers of the Imperial 
Institute of Veterinary Research, Muktesar, for prevention of 
rinderpest, and it is not intended to attempt the completion 
of this Work until next cold weather. 

The co-operative short course students and quite a number 
of short course students desiring special instruction in cattle 
management, milk sterilizing, etc., undeiwcnt flaming at 
lvarnal during the year. Mr. P. J. Gossip was in charge of 
the farm throughout theyear, and Mr.S. Cox acted as Assistant 
Superintendent from November. Both officers did valuable 
work not only in the executive control of the fjum but in the 
instruction of students both theoretically and practically. 

The following appendices (II-VJJ) are attached : — 

(1) Receipt and expenditure statements. 

(2) Statement of outturn of grain, fodder, etc. 

(3) Produce statement. 

, (4) Disposal of produce. 

(5) Herd statistics. 

(0) Statement showing yield of all cows which completed 
their lactation period during the year. 

liangnlore. This farm has been more unfortunate than 
ever in theyear under review. As indicated in my last report* 
the herd was found to be affected with Johne’s disease. In 
September last the Director of the Imperial Institute of 
VeterinaTyRcsearch recommended that animals which had not 
reacted to the test for Johne’s disease should be vaccinated 
to give them immunity from this disease. As the veterinary 
authorities gave an assurance that this vaccination would not 
injure the health of the cattle nor interfere with their yield 
of milk, I gladly assented to the animals being vaccinated. 
In all J 01 animals were vaccinal ed, and of these 42 have since 
died as the result of this vaccination and many of the survivors 
which were vaccinated show signs of wasting and bad health, 
so much so that the Agricultural Adviser in valuing these 
cattle which aro mostly young at the annual farm live stock 
valuation reduced their value by Rs. 4,400. The book - value of 
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animals which have actually died as the lcsult of this vaccina- 
tion is Rs. 7,755, and the actual loss to the farm in the year 
under review owing to this vaccination is well over Rs. 20,500. 

The removal of the British Cavalry regime'nt from Bangalore 
and the despatch of a portion of the British Infantry regiment 
to Belgaum has materially reduced the demand for the pro- 
ducts of the dairy during the year. Attempts were made to 
secure the contract for the supply of a local civil hospital hut 
were unsuccessful, the competition with the local goioallas 
being very keen. 

With the approval of the Agricultural Adviser to the Govern- 
ment the cross-breeding policy lately followed by the faim has 
been modified and all cows having European blood are now 
sired by Indian bulls. A specially well bred Sahiwal bull for 
this type of breeding was obtained from the Pusa farm during 
the year. . 

The whole of the buildings and machinery at the farm were 
lccpt in thorough order and repair, and the fullost use was 
made of the farm as a training centre for diploma, post-graduate 
and short-course students. 

The following appendices (VIII-XIII) are attached : — 

(1) Receipt and expenditure statements.- 

(2) Statement of outturn of grain, fodder, etc. 

(3) Produce statement. 

(4) Disposal of produce. 

' (5) Herd statistics. 

(6) Statement showing yield of all cows which completed 
their lactation period during the year. 

Wellington. The year under review witnessed a consider- 
able improvement in the health of the herd in so far as con- 
tagious abortion is concerned, the system of vaccination 
advocated by the Director of the Imperial Institute of Veter- 
inary Research having given good results. The breeding 
policy of the military dairy farms has been changed and all 
cows with European blood arc now served by Indian bulls ; 
for this purpose a first class Sahiwal bull Was procured from 
Pusa and two Scindi bulls have been supplied from the 
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Bangalore pure bred Scindi herd. During the year four 
animals of the book value of Bs. 950 died from Johne's disease 
or suspected Johne’s disease, but the farm is gradually selling 
off its § and f- European stock and substituting Indian cows 
of the Scindi breed which possess a greater degree of natural 
resistance to diseases of this nature. The most valuable 
-Ayrshire bull in the herd contracted a bad abscess in the 
genitals which, although treated by the local veterinary officer 
of the Madras Veterinary Department, has rendered the bull 
useless for breeding purposes and thereby imposed a loss of 
some Bs. 2,600 to the farm. 

Special efforts have been made throughout the year to 
improve the cultivation on the farm and to provide a larger 
quantity of home grown fodder with some considerable degree 
of success. Intensive cultivation with heavy manuring is 
being practised, and it is hoped ere long to grow the whole of 
the fodder requirements of the farm on the dairy lands. 

All the demands of the Army Department i Wellington 
and Coonoor were met during the year. Mr. A. Lamb was in 
charge qp to 1st October and Mr. E. G. Whittick was appointed 
manager on that date ; both officers have done good work on 
this farm during the year. Owing to the repeated failure ot 
the Hilgiri Hill Bailway during the year it was impossible for 
the Wellington farm to depend upon supplies of milk from 
Bangalore in the busy season, and in order to provide a supply 
of milk which could economically be turned into butter in the 
slack season, eight heavy milking Murra buffaloes purchased 
in Sind were sent to Wellington farm and the supply of butter 
to this farm has been undertaken by the Anand Creamery 
since 1st April, the butter supply from contractor’s cieam 
being discontinued. The hill transport of dairy produce 
feeding stuffs, etc., having been found very heavy on ponies 
and bullocks, a motor lorry has been substituted for the exist- 
ing pony and bullock carts ; this, it is hoped, will give more 
prompt delivery and at the same time slightly increase trans- 
port costs. 

The following appendices (XIV — XIX) are attached : — 

(1) Beceipt and expenditure statements. 
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(2) Statement of outturn of grain, fodder, etc. 

(3) Produce statement. 

(4) Disposal of produce. 

(5) Herd statistics. 

(C) Statement showing yield of all cows which completed 
their lactation period during the year. 

Anand Creamery. Sanction was obtained to tlie taking 
over of this crcameiy in October, but it was found that there 
was not a drop of water in the well and the machinery required 
thorough overhaul and cleaning before it could be worked. 
The cleaning out and rebuilding of the well took considerable 
time, and it was 5tli December before the creamery commenced 
operations. The flush season of the year when milk is cheap 
and plentiful in a good monsoon in the Anand District lasts 
from August to the beginning of December, so that the factory 
started too late to get the benefit of this. During the period 
from the starting of the creamery to 30th June the crcameiy 
actually manufactured 44,070 lb. butter and 95 lb. ghi and 
pasteurised and sold 940 lb. new milk and 1,09,720 lb. separated 
milk. It was found to be very difficult at the commence- 
ment to find a market for the butter made. There is a gradual 
improvement in the demand, but the sales are not yet sufficient 
to provide a gross profit equal to the working expenses. 
Since the commencement, the plant has worked well and 
the water supply in the well has been adequate. A new loco 
type multitubular boiler was installed when the creamery was 
taken over, and all the plant, buildings, etc., have been 
repaired and are being kept in sound working order. 

The trading returns of the creamery from the date of taking 
over until the end of the financial year naturally show a con- 
siderable loss, but this figure includes all the preliminary 
expenses on starting the organization and on getting a footing 
for our products in the local market. 

The following appendices (XX — XXII) respecting the 
Working of the creamery are attached : — 

(1) Receipt and expenditure statement. 

(2) Statements of outturn and disposal of produce. 
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II. 

(Zal R. Kothavala, B.Ag., B.Sc., N.D.D.) 

I took over charge of the duties of Imperial Dairy Expert 
from Mr. Smith who proceeded on leave on the afternoon of 
28th April, 1926. 

Since taking over charge the following advisory work was 
performed in addition to the administration of the Section : — 

(a) The Director of Agriculture and Fisheries, Travancore 

State, Was advised as to the cattle-breeding policy 
he should adopt for his State. 

(b) The Deputy Director of Commerce and Industries, 

Kashmir State, was advised as to the best breed of 
buffalo and cow suitable for dairying in that State, 
and the probable cost at which they could be 
purchased in the open market. 

(c) The Development Officer, Puduklcottai State, was 

advised as to the arrangements to be made for the 
service of the farm bull being made available to 
cultivators and the fee to be charged for the pur- 
pose. 

(A) The Deputy Commissioner of Campbellpur was supplied 
with information on cultivation of sun-flower as a 
dairy fodder and converting same into silage for 
feeding cattle in the dry season. 

(e) Mr. P. S. Caprihan, Simla, was supplied with a scheme 
with detailed specifications of a dairy plant for the 
purpose of starting a small dairy. 

{/) The Director of Agriculture, Bengal, was supplied 
with a note on the conversion of arable land into 
pasture. He was also advised as to the system of 
recording history of individual cows on the Rang- 
pur farm and a sample tablet for the purpose was 
provided. 

(g) At the request of the Director of Commerce agd 
Industries, Baroda State, I visited Baroda on 3rd 
June, 1926, and submitted a report, after inspec- 
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tion, on the dairy plant lately erected in the 
Palace Dairy. The pedigree Gir herd maintained 
by the State was also inspected by me and advice 
. given as to the general policy to be followed in 
the breeding of these animals. While at Baroda 
I selected a site for the proposed dairy farm 
. to be run by the Baroda Pinjrapole Society. 

(h) In addition to the foregoing specific advice, information 
on dairying and cattle-breeding matters was supplied 
to firms and private individuals at Chupiaon 
(Bihar), Murshidabad, Dinaporc-Khagoul, Calcutta, 
Jahan-Khelan -(Hoshiarpur), Tomoltso (Buima), 
Bareilly, Loralai, Bhusawal, Campbcllpur, Bombay, 
Alcyab (Burma), Simla, and Mowlai (Assam). 
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APPENDIX I. 

A Report of the first examination conducted at the Agricultural Institute , 
Allahabad , and the Imperial Institute of Animal Husbandry and 
Dairying , Bangalore, for the Indian Dairy Diploma . 

The examination, both theoretical and practical, commenced at the 
Allahabad centre from 14th Deccmbor and lasted till 19th December, 
1925. At the Bangalore centre the theoretical examination was con- 
ducted from 15th to 17th December, and the practical examination 
from 4th to 7th January, 1926. 

In theory six question papers (copies attached) were set, the syllabus 
•of subjects being grouped into suitable subjects as shown below. Hun- 
■dred marks were assigned for each paper* making an aggregate of 600 
marks for the six papers. Fifty per cent, secured on an aggregate a pass 
nnd 75 per cent honours. 

The following shows the grouping of the syllabus : — 

Pater L — Section I — Principles of .breeding and stock judging. 

Section II — Dairy cattle and diseases of dairy cattle. 

Taper II. — Section I. — Dairy farm management. Section II — Milk 
production, handling, etc. 

Taper III. — Section I — Dairy buildings. Section II — Dairy and farm 
engineering. 

Taper IV. — Examination in cheese, butter and ghi manufacture and 
utilization of dairy products. 

Paper Y. Section I — Feeds and feeding. Section II — Dairy chemistry 
and dairy bacteriology. 

Paper VI. — Section I — Principles of co-operative dairying. Section II. 
—Dairy book-keeping. 

3. In the practical, each student was asked to milk a cow and mako 
•cheese and butter ; and in order to make the test as thorough as possible, 
a general practical examination was taken in the identification of fodders, 
rations, judging of animals, etc. This was followed Up by an oral exa- 
mination in which questions pertaining to the dairy buildings and 
machinery, soil, crops, etc,, were put. Hundred marks were allocated for 
each of these tests, forming an aggregate of 400 marks and the candidates 
were required to secure 50 per cent, in each individual test in order to 
pass and 75 per cent, for passing with honours. 
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4. A spcoial feature of the examination was that the students had to* 
appear for tho examination in theory without theii being previously 
informed of the order of subjects. 

5. Of tho fifteen students who appeared for the examination at the 
Allahabad centre, seven pabsed, but none with honours. The answer 
papers in theory showed that tho students had been given too much 
theoretical scionoo not oxactly portaining to tho technique of dairying. 
Tho teaching given appeared to bo on the lines given in other agricultural 
institutes in this country whero scientific theory is taught with tho ulti- 
mate object of high academical qualifications. Nothing has alienated 
tho sympathy of the public from the dairy industry in this country in the- 
past more tlian tho failures which have resulted in entrusting dairy 
enterprises to men who know too much science and very little of 
practice. If it is intended that the men passing out with the Indian 
Dairy Diploma should boar tho hall-mark of thorough practical' 
training , the tuition g i ven at the Allahabad Institute needs modification. 

6. In tho practical examination at Allahabad, the standard displayed 
was very poor on tho whole, and it could not be otherwise, looking to the 
inadequacy of training facilities. No amount of enthusiasm on the part 
of the staff for teaching and on the part of the student for learning could 
compensate for this drawback." Not only was the equipment inadequate 
but it was badly kept. Whatever the appliances arc, if they had been 
more carefully maintained tho result in tho practical examination n ould 
have been better. I am, therefore, of opinion that before this Institute 
could be oxpected to impaTt thorough practical knowledge it must bo 
equipped with tho necessary complement of dairy plant and machinery 
to make it more up-to-date as a teaching centre. 

7. At tho Bangalore centre, of tho twelve students who appeared for 
the examination, nine passed, out of whom two passed with honours. In 
theory, tho students showed a fairly good grasp of the subjoot and their * 
practical was quite satisfactory. On the whole, the students who passed 
out at this centre can be considered to possess tho requisite standard 
required of thoroughly trained dairy managers. 

8. If, however, it is desired, and, in my opinion, it is necessary, that 
the Indian Dairy Diploma should have tho same status as the N.D.D. of 
Great Britain, or for the matter of that any of the other dairy diplomas - 
inEuropc, and if the students who pass out ore to look forward to becom- 
ing really competent dairy managers, it is necessary that the course of 
training dealing with tho technique of dairying should be much more 
amplified so os to enable the student to take a more intelligent view of* 
what is being done by him in practice. Asa first step towards this, it is- 
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necessary to draw up a detailed syllabus indicating the lino of teaching 
to bo followed and the limitation to be put to it. This will bring about a 
greater co-ordination in the tiaining given at the tv o centres. With this 
end in view I am submitting a copy of detailed synopsis of the course 
for the Indian Dairy Diploma which, in my opinion* it is necessary to 
follow. It is based on the same lines as the training given for N. D. D* 
in Great Britain, but is modified in such essentials as would suit Indian 
conditions and according to the requirements of an Indian student, 

9. In connection with the examination, I would like to suggest that 
joint examiners should be appointed, one from the btail called the “ home 
examiner ” and the other an “ outsider.” The formor will guide the 
latter who will principally act as judge of the merits of the candidates. 
This system of joint oxaminorship prevails everywhere and its 
necessity is very obvious in this case too. 

10. In closing this report 1 must record my appreciation of the willing 
co-operation I met with from the staff at both the centres and the zeal 
they evinced in providing the required facilities both for the examiner' 
and the examinees. 

(Sd.) Zai» R. Kothavala, 

* Examiner . 
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Paper I. 

N.B*— (1) Answer only /our quostions of each section. 

(2) Questions marked with * are compulsory. 

(3) Each flection to ho answered on a soporato paper. 

\ 

Section A — Principles of heeding and stock judging, 

1 .* In selecting a stud bull of any Indian breed of cattle, whatf eatures 
m the pedigree and bistory of tbo animal would j'ou pay most attention 
to and why ? 

2. ‘What is meant by ** in-breeding ” and* 4 line breeding ” % Why 
aresuoh systemspractised and what are the advantages and disadvantages 
of each of these systems ? 

3. What is your opinion of the usefulness of Mendel’s law as an aid 
•to the practical cattle breeder at the present moment ? Give reasons 
for your answers. 

4. * You are sent to a fair or market to purchase a non-pedigreed bull 
to be used for breeding dual purpose cattle (draught and milk) in a herd 
•of Indian cows of mixed lineage. Describe how you would proccedho 
make your selection. 

5. What aTe the points of an ideal draught bullock 1 


Section B — Dairy cattle and diseases of dairy cattle . 

6. Describe the physical characteristics and dairy qualities of the 
following breeds of Indian and foreign, dairy cows : — Sahiwal, Banana, 
Ayrshire. Shorthorn. 

7. * What is the present price of a first class young Hurra buffalo 
in full milk in Northern India ? How much milk per annum should 
such an animal give, and what percentage of fat would this milk contain, 
what is hsr body weight in lb. and how often should she bear a calf 
under normal conditions ? 

8. HowwouldyourearayoungScindiorSahiwalfemale calfoutofa 
good cow by a pedigreed milking sire from birth to one year old ? Give 
details of cost. 

9. What steps would you take to deal withan outbreak of rinderpest 
in a herd under your chaTge % 

10. * What treatment would you g ive to a buffalo wkichhad knocked 
its horn off in a fight ? 
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N.B. — (1) Answer only three questions of oacb section. 

(2) Questions marled with * aro compulsoiy. 

(3) Eaofc eoction to bo answorod on a eoparnto papor. 

Section A — Dairy farm management . 

1. Give a system of rotation of crops for a mixed farm on an uniiri- 
gated land in any part of India you are familiar with, assuming that- 
one-third of the available crop should be fodder for daily cows. Kan e 
the district your answer applies to and give the nonral lainfall of tint/ 
district. 

2. * Describe any two methods of fodder conservation you a:e 
acquainted with, and give in detail the cost of harvesting and consei\ j j g, 
any particular fodder by one of the methods you describe. 

3. What quantity of water (in cusecs or gallons) is required to provic e. 
one inch of water on one acre of land, and what quantity of water could 
one pair of fit Indian bullocks weighing 800 lb. each raise per hour Ly 
any Indian Bystem of water raising you are familiar with against a head 
of 25 feet ? Show calculations in detail. 

4. * Give a rough sketch with dimensions of ground plan, oross section, 
and one elevation of a modern cow shed to accommodate 60 cows, and 
state the materials yon would use in the construction of such a huildirg. 


Section B — Milk production, handling , etc . 

5. "What aro the advantages of milk recording and disadvantages if 
any ? Give headings of what you would consider an ideal milk record 
book for large herds. 

6. * Why has milk pasteurizing been so universally adopted by tiie. 
milk distributing trade throughout the world ? Describe what you: 
consider to he the ideal method of pasteurizing new milk for sale in large* 
city dairies ? 

7. At what temperature should pasteurized milk he kept in cold store* 
which is required to he goodfor retail sale after 48 hours' storage ? How 
would you treat this milk and in what sort of package would you despatc h. 
it for a lour hours' railway journey in the hot weather in India ? 

8. * If you wero called upon to inaugurate an advertising campaign to- 
encourage the use of fresh milk in Indian cities, what special points would 
you emphasize and why ? 
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Paper III. 

N.B. — (1) Answor only three questions of each soction. 

(2) Questions marked with * aro compulsory. 

(3) Each soction to ho answorod on a separata paper. 

Section A — Dairy buildings . 

1. What system of drainage and sewage disposal would you 
-recommend at a butter factory situated in a cultivated area where no 
•outlet to stream or rivor was possible ? 

2. * Describe in detail any system of cold storage construction and 
insulation you are familiar with. 

3. * Draw a sketch plan (ground plan and one elevation) giving dimen- 
sions of a dairy building suitable for making butter and casein (hand 
qjower plant) at a dairy farm having 100 buffaloes in milk. State the 
materials you would use in construction, 

4. What etc the main points to be observedin designing a retail shop 
for tho sale of milk in a large oity ? 

Section B — Dairy and farm engineering. 

5. * Give a descriptive list of the cultivating, harvesting, and food 
preparing machines you would use on an irrigated farm of 100 acres of 
irec loam used solely for fodder production for dairy cows. 

6. What are the advantages and disadvantages of a steam engine as 
•a prime mover in a dairy fann as compared with an oil (internal combus- 
tion ) engine ? 

7. * Describe any two types of milk pasteurizing machinery you are 
acquainted witb and give the advantages and disadvantages of each . 

8. What is the principle on which all mechanical refrigerators on the 
'Compression system work, and what is the essential difference in the 
construction of a compression refrigerating plant working with 
-ammonia as tho refrigerant as compared with a machine using CO 2 ? 

Paper IV. 

^Examination in cheese , butter and ghi manufacture and utilization of 

dairy products. 

Answer only six questions. 

(2) Qnostions marked with * aro compulsory. 

1. Describe in detail the process of manufacture of chcddar Or other 
liaTd cheese from the outting of tho ourd until the cheese is placed on the 
shelf in the ripening room. 



135 


INSTITUTE, PUSA, FOE 1025*20 
. / * 

2* Draw u£ a detailed statement of the cost of manufacture of 
-ripened cheddar cheese per lb. made from cows 5 milk in India, aBBUm- 
?ing that pure new milk costs you anno s 11 per lb. 

3. Why is cold storage necessary for the ripening of hard cheese in 
India ? 

4. What are the advantages and disadvantages of ripening cream f oi 
butter making ? Describe how you would prepare a starter (pure 

•culture) for cream ripening in India. 

5. * Why is salt added to butter % Describe an ideal method of 
.salting butter, giving percentage of salt you would recommend by weight. 

6. * What is ghi ? Describe what you consider an ideal process for 
its manufacture from butter. State what you know about the adulter- 
ation of ghi in India. 

7. * What is meant by f< commercial ” casein, “rennett” casein, 

.and “lactic 55 casein ? Deserilte the process of manufacture oi any oi 
•these. „ 

8. Describe any two systems of drying separated milk and state the 
. advantages and disadvantages of each. 


Paper V. 

JV.J9. — (1) Anew or only four questions of each section. 

(2) Question marked with * aro compulsory. 

(3) Eacli section to bo answered on a separate paper. 

Section A — Feeds and feeding, 

1. Why are a number of different substances classed together as _ 
•■oarbobydrates 1 Give examples. 

2. * What is the function of proteins in the ration of a mature resting 
' .bullock, and in the ration of a growing oalf ? 

3. What is the source of energy expended by animals ? 

4. * What p oints have to be observed in computing a ration for a cow 
in milk ? 

6. What body constituents would an animal draw upon when subjec- 
ted to partial starvation 1 

Stction B — Dairy Chemistry and Dairy Bacteriology. 

6. State what you know of the way in which adulteration is practised 
in tho oaso of milk, butter and cream ? How far may you be able to 
- detect adulteration in these cases ? 
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7. * Give an avorage analysis of cow’s milk ? Under what circum- 
stances, if any, miglit the milk yield of a herd fall below this standard ? 

8. Givo a list of tlie sourcos from which bacteria arc brought into milk 
before its delivery to the consumer. 

9. * Make a rough sketch of what you consider to be the best type of 
milk pail you have seen. State why it is better than an ordinal galva- 
nized iron bucket. 

10. Bottles ol pasteurized milk supplied by your dairy do not keep 
well. The milk curdles, and the curd is gassy. What would you suspect 
to be the most likely cause of this dcfcot ? 


Paper VI. 

AT.JJ. — (1) All questions are compulsory. 

(2) Each section to bo answered on a separate paper* 

Section A — Principles of co-operative dairying . 

1. Why has the principle of co-operation been so successful in its- 
application to dairy farming and creamery work in countries whore land 
is worked by peasant proprietors owning small farms, and wliat lias- 
prevonted the extension of this principle to dairying in India ? 

2. What preliminary survey is necessary before starting a co-operative- 
milk producers’ society ? 

3. State how you would proceed to form a co-operative milk 
consumers’ society in a small town. 


Section B — Dairy book-keeping . 

4. Draw up a form of history sheet of a cow host suited to the needs- 
of a modern dairy farm. 

5. Name all the books arid forms in detail which requiio to be written 
up on a modern dairy farm— (ol Daily, (6) Monthly, (c) Quarterly 
(d) Annually. 

6. Name the particular books in which the following transactions 
might bo shown in an ordinary commercial set of accounts for dailies 
(only names of books and foims to be given) — (a) 2 buffaloes died ; 
(b) 3 delivery chums lost; (c) 12,0001b. milk yielded by farm cattle?- 
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(d) 100 lb. "milk sold to a customer on credit in January, bill paid in 
February ; (e) 50 buffaloes purchased from a contractor in January, bilb 
paid in February ; (/) 20 lb. milk supplied to a customer on coupons who* 
bought a milk coupon book from the dairyf or Rs. 3-12. 
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APPEN 


Statement showing receipts and expenditure of the Imperial 


Hoads of receipts 

Total heoeipts 

Cash 

Book dohlt 

* 

Es. 

ES. 

Dairy produce 



•Credit . • . " . • 

7,938 

035 

Cash 

2,007 


Capital receipts 



Zlivo-stock (daily) 

90 

3,392 

Xivo-fitock (draught) 

20 

.. 

t 



Miscellaneous receipts 



fialoi of skins 

10 

*• 

Groin and foddor 

40,224 

13,070 

Miscellaneous 

8,103 

i 

1,432 

Total 


■ 


BBS 


Combined total Es. . 

78,351 
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DIX II. 


Cattle Breeding Farm, Karnal, for the year 1925-26. 


Hoads of oxpondituro 

Total Expenditure ] 

Cash 

Book debit 


Rs. 

Rs. 

Supplies and Services 



Lands, improvements to lands and buildings 

13,706 


Plant, machinery and implements .... 

861 

052 

Purchase of dairy cattle, including replacements of 

7,010 

4,148 

casualties. 



Purchaso of draught animals . v . 

1,040 

. . 

Food of dairy o&ttlo, inoluding grazing charges . 

18,231 

89 

Chemical and othor manufacturing sundries 

10,467 

29 

Hire of cattle and purchaso of dairy produce 

129 

20 

Production of grain and foddor and cultivation charges 

6,353 

8,527 

Fuel, light, water and miscellaneous stores 

2,383 

4 

Workshop 

2,323 

47 

Modical stores . . . . , 

71 

600 

1 Freight on etoros 

4,779 

46 

* Rent and repairs of buildings ..... 

2,059 

t • 

Total 

70,702 

14,622 

Contingencies 



' Miscellaneous ohargos and refund of coupons 

1.792 

466 

Establishment 



Pay of officers 

*1,186 


, 'Pay of other establishment 

17,007 

189 

Leave salary ........ 

* • 

• * 

Total 1 

* 

24,262 

189 

j 

\ Allowances 


. 

Travelling allowance of officers .... 

1,633 


^ ft | j othor establishment • . j 

868 

• • 

| 

Total . 

2,501 

•• 

Grand Total 


15,177 



Combined Total Rs. . 

1,14,424 












. APPENDIX m. 

Outturn of grain and fodder from the Imperial Cattle Bt ending Farm, Karnal, dm ing the year 1925-26, as compared with 

* the previous year . 
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Appendix iV. 

Produce Statement of Im-perial Cattle Breeding Farm, Rental, for the gear ending 31st March 1&2&. 
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APPEN 

Disposal of produce at Imperial Cattle Breeding Farm , 


NEW MILK 


SEPARATED MILK 

OBEAM 

Sold 








To 

oflicers 

and 

Chilians 
and local 
customers 

TO 

farm 

employees 

IiOSS 

Sold 

A\eraRe 
price pa 
lb. 

Pcd to 
farm 
stock 

Sold 

A^age 
pTleo per 
lb. 

* 

Loss 

lb. 

lb. 

lb. 

lb. 


lb. 

lb. 

Be. 

lb. 

40,544 
@ As. 1 









3,001 
®M. li 

2,003 
@ Aa.l 

720 

35 

1A, 

10,403 
To new milk 

153 

To other 

1 

3 

30 

@ Ab.U 

0,042 
@ As.li 

1 

! 



5,077 
Thrown ava> 

farms on 
butter 



7,206 
<Q As. 11 





14,104 

1,202 

Sterilized 



124221 
d 20 lb. a 
rupee 

| 





1 

Churned 

2,518 


1 

1 


Slock in hand at beginning 
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m 

DIX V. 

• Hamah for the year ending 31 st March 1926 . 



BUTTER 


OHI 

STERILIZED MILK RECEIPTS 

Sold 




Total for 
dairy 
produco as 
snoivn in the 
Cash Book 

To 

hospitals 

and 

prisons 

To 

civilians 
and 
officers 
and local 
customers 

To 

farm 

emp] ywa 

Sold 

Vverago 

priwper 

lb. 

Disposal 

lb. 

@ Its. 1*4 


lb. 

•As* 

lb. 

3U A. r. 


per lb. 

) ir lb. 

Tana 

employees 


Produced — 

40,643 



lb. 

840 

OB 

G3 

147 

16 

14 

Sold — 

7,806 @ As. 3 per lb* 
—20 per cent* 

11,070 0 6* 

Churned 

GOD 

Cooking 

butter 


Toother 
, castomers 


10,337$ © As. 4 per 
lb, — 30 per cent. 


As Bomplo^ 

® As. 16 

1 “ 


172 

To farm 

14 

12,635 @ As. 8 per 
lb* —25 per cent. 


roira stock 

1 

© As. 14 
li 

i 


i stock 

1 


105 © As. 4 per 
lb. 

208$ as samples. 
1,702 to farm stock 







7,8131 to loss. 

Z\ to fresh 
milk. 



| 


i 


Total 40,00 o lb. 



and dose of year . 


Butter 

» 

Oh! 

Sterilised milk 

lb. oz. 

lb. oz. 

lb* oz 

• 

82 2 

Cl 

00 

H 

1,621 0 


4 8 

80 10 

1,874 4 




















• Appendix Vi. 

Herd Statistics of Imperial Cattle Breeding Farm, Kamcd, for the year ending 31st March, 1926 . 
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Yield of cows which completed a lactation period during the financial year 

1925-26, at Karnal. 


Animal No. 

Namo 


Approxi- 
mate age 
on 31st 
March 
1920 

Milk yield 

Vtya 

Remarks 

1 

» 

Tkar-ParLar breed. 

Bonnie , 

Years , 

8 

lb. 

3,430 

209 

Calf tied at head. 

2 

Honey 

ft * 

0 

3,750 

272 


S 

Flourn . 

• * 

8 

1,123 

167 


3 

Do. . 

• • 

8 

748 

111 


4 

Fanny . 

• • 

8 

2,030 

294 


4 

Do. 

ft • 

8 

1,640 

186 


5 

Ann 

« ft 

8 

369 

101 



Bright . 

• ft 

9 

1,104 

1G1 


0 

Do. . 

• ■ 

9 

1,083 

206 


7 

Fancy . 

# ft 

9 

1,857 

302 



Girtie . 


8 

2,409 

273 


11 

Hope . 

• • 

9 

924 

212 

Had two male 

12 

Lossio . 

ft ft 

7 

1,794 

223 

calves, not 

wormed. 

13 

Hannah 

• • 

8 

1,626 

279 


14 

lizzie . - 


7 

2,364 

253 


14 

Do. 


7 

040 

168 


15 

Kate 


8 

2,240 

278 


10 

Bella 

• ft 

9 

1,940 

306 


17 

Pride 

ft ft 

8 

1,690 

229 


18 

Ruby . 

• • 

8 

2,639 

211 


18 

Do. , 

« • 

8 

30 

34 

Abortod. 

19 

Ida 

ft • 

8 

2,454 

276 


21 

Girtie . 


8 

3,178 

200 


22 

Joan 


9 

2,103 

282 


23 

Boss 

t , 

8 

2,230 

1G1 


24 

Noll 


7 

1,273 

212 * 


20 

Betty • 


10 

289 

70 


■ 27 

Connie • 


8 

2,144 

163 


28 

Biddy . 


8 

2,241 

283 ■ 


29 

Rani • 


10 

1,037 

105 


30 

Alpha . 


9 

433 

179' 


32 

Ruth 


9 

2,018 

251 


33 

Bibi . 


8 

1,468 ; 

130 i 


36 

Moira * 


8 

890 

141 


30 

Jane 


9 

2,378 

298 


37 

Dhanbir « 

# * , 

9 

2,323 

181 


39 

Bhai 


8 

447 

74, 


40 

Morey * 


8 

1,688 

205, 


41 

Loyalty , 

• • 

9 

1,820 

252 


42 

Fife 

ft • 

8 ' 

2,390 

204 


43 

Organ . 

• • 

8 

0 4 

2G4 1 


44 

Artisti • 

• • 

9 


336 


45 

Horn • 

• • 

9 


272 i 


40 

Thrift . 

• ■ 

8 


188 ' 


47 

Atm a * 

« • 

8 


262 


48 i 

A-dnl . 

• • 

-8 

i 

1070 

187 

t 


L 
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Yield of cows which completed a lactation period during the financial year 
1925-26, at Kamai — contd. 


Animal No. 

Namo 

Approxi- 
mate ago 
on 31st 
March 
1020 

Milkyiold 

Bays 

A, 

Rfmarks 



Years 

lb. 




Thor-Parlar breed 






— contd. 





40 

Colloan . . 

9 

1,800 

221 


60 

WuK ... 

8 

487 

182 


51 

Pita 

0 

1,730 

202 


61 

Bo. 

9 

66 

19 


62 

Promi'to 

0 

626 

132 

Aborted. 

63 

Slamro . 

9 

2,996 

283 


64 

Bisdain. 

11 

483 

00 


65 

Bhana . 

9 

1,730 

310 


57 

Malaga . 

8 

810 

203 


59 

Priscilla . 

8 

2,464 

240 


CO 

Homio . 

10 

657 

85 


Cl 

Spmot . 

10 

3,210 

203 


02 

Violot . 

10 

4,827 

408 


C3 

Laura . 

9 

1,420 

323 


05 


10 

3,173 

261 


G7 


0 

2,133 

*246 


CO 



2,205 

245 


70 



297 

03 


71 

Nora 

0 

2,010 

280 


72 

Starlight 

9 

1,440 

385 


76 

Matchless 

8 

2,090 

308 



Ilarittna breed. 





73 

Ada 

0 

1,000 

100 


73 

Bo. . 

9 

238 

89 

Aborted- 

70 

Bilinda . 

10 

2,202 

342 


77 

Carnation 

5 

1,027 

195 


78 

Bora 

8 

2,370 

300 


70 

Effio ... 


80S 

104 


lElfSKUlMti 

Fay 

8 

1,205 

325 


81 

Gladys . 

8 

2,129 

405 


82 

Hanna . 


1,020 

298 


83 

Insis • 


2,030 

300 


84 

Jill 


702 

180 


83 

Lila 


1,444 

279 


80 

Mary . 


604 

165 


87 

Nottio . 


952 

271 


88 

Opal 


2,217 

388 1 


80 

Quoonio 


2,154 

321 


00 

Ruby . 


1,783 

340 1 


01 

•Joan 

8 

053 

176 


02 

Lucy . 

0 

700 

187 


0J 

Maggio . 

0 

1,488 

, 310 


04 

Milkmaid 

8 

1725 

330 


95 

Buttercup 

7 

1,148 

248 


00 

Latchrai 

8 

20G 

6G 
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Yield of cows which completed a lactation 'period during the financial year 
1925-26 , at Karnal — conoid. 


Animal No* 

Namo 

Approxi- 
mate ago 
on 31st 
Maroh 
1020 

Miltyiold 

Days 


Mariana breed— 

Years 

lb. 



oontd. 




97 

Susan • 

7 

1,620 

294 

98 

Vio 

7 

1,025 

244 

100 

Charlotte 

0 

3,099 

312 

101 

Gawnporo Anno 

11 

2,822 

28G 

102 

Cawnporo Baroness 

7 

2,625 

253 

104 

u Officer . 

5 

2,1G6 

258 

105 

„ Botty 

C 

900 

212 

100 

| ,, Kato • 

5 

898 

ICO 

107 

Rosebud 

0 

21 

25 

* 108 

ii Iris * 

0 

3,133 

347 

100 

Wonder 

6 

4,577 

358 

no 

Hope . | 

5 

3,023 

271 


Thar-Parkar breed . 




in 

Goodie • . . i 

5 

608 

125 

112 

Garrio « . . 

9 

377 

124 

122 

Rhode « « • 

' 8 

223 

111 

123 

Daisy , 

0 

95 

49 
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sT* 

APPEN 


Statement showing receipts and expenditure under diffen nt budget heads of 

for 


Hoads of rocoipts 

Total beoeitts 

Cask 

Book debit 


Rs. A. P. 

Rs. a. r. 

Dairy produce 



•On credit . « • • • • « 

77,027 13 11 

12,094 0 4 

,, cash • • • • • * • • 

0,852 14 0 

.... 

coupons « * • • • 1* I • 

24,470 1 3 

.... 

Total 

1,12,250 13 11 

12,094 0 4 

Capitol receipts 



live-Btook, dairy 

10,008 4 0 

4C0 0 0 

,, dnmglit * * * « ■ 

121 0 0 

.... 

Plant andmachinory 

70 0 0 

1,931 0 0 

Total 

11,097 4 0 

2,391 0 0 

Miscellaneous receipts 



'Grain and foddor • • . • — . 

302 14 1 

452 2 8 

Othor miscellaneous rocoipts • . f. 

0,085 5 4 

2,032 9 2 

FeeB from student* ...... 

3,515 0 0 

180 0 0 

1 

Total 

10,803 3 5 

2,684 11 10 

GxtAjrD Total . 

1,34,241 5 4 

17,149 12 2 


< ^ 

_ j 

Covlbeted Total Rs. . 

1,51,301 1 6 

















INSTITUTE, PTJSA, FOR 1026-20 


140 


DIX Tin. 

the Imperial Institute of Animal Husbandry and Daiiying , Bangalore, 
1925 - 26 . * 


Heads of oxpondituro 

Total expenditure 

Cash 

Book dobit 


Rs. A. P. 

Rs. a. r. 

Supplies and sen ices 



Lands, buddings and accessories 

11,782 14 0 


Plant and machinery 

7,480 14 0 

1,737 3 0 

Purchase of dairy cattle 

7,167 9 1 

4,202 8 0 

Total or capital items . 

26,430 3 1 

0,020 11 0 

Ront and ropairs to buildings .... 

941 12 11 


Repairs to plant and machinery 

4,707 10 3 

9 * « ft 

Peed of dairy cattlo ...... 

42,836 3 1 

1,205 11 O 

Purchaso of dairy produco . 

27,902 12 6 

39S 13 0 

[co, Balt and othor xirosorvatives 

751 10 0 

lit* 

Cultivation ebargos ....*. 

426 0 0 

• • * • 

Fuol, light, vrator and miscellaneous stores 

13,872 11 11 

40 4 3 

Froight on Btoros ...... 

2,333 0 0 

007 2 0 

Total of bevjhtoe items 


2,017 14 0 

Contingencies 



Miscellaneous charges and rofund of doposits 

0,210 11 2 

743 14 2 

Establishment 



Pay of officors ....... 

11,081 5 0 

♦ • • • 

Poy of othor establishment .... 

24,804 0 0 

4111 

Total 

35,976 14 0 

ft « • • 

Alton an ccs — T, A. and motor cycle 



Gazetted officers 

1,077 8 0 


Non-gazottod officers 

913 4 0 

• • • t 

Honoraria 

68 0 0 

• • » « 

% Total 

2,058 12 0 

ft t ft 9 

Grakd Total . 

i|| 

9,391 7 11 
/ 

CoaronsxD Total Rs. 

1,73,830 4 0 
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APPENDIX IX. 


Statement showing outturn of fodder at the Imperial Institute of Animal 
Husbandry and Dairying, Bangalore, fot the year ending 31 si March 1926. 


'Where grown 

Description of foddor 

Outturn in 
lb. 

Remarks 



Green Guinea gross. 

394,500 

Tho whole quantity 
ox cop t 18,000 _ lb. 
converted into 

silago, was issued 
for daily rations 
throughout the 

year. 



„ Lucemo 

202,770 

Issued for daily ra- 
tions throughout 
tho y oar. 

Bangalore . - . -< 


„ joicar . 

892,700 

Out of tills 741,000 
lb. -wore convortod 
into silago and tho 
balanco issued as 
daily rations from 
August to No^om- 
bor 1925. 



Dry jotcar • 

23,345 

j 

Tssuod for daily ra- 
tions from Decom- 
ber 1025 to Febru- 
ary 192C. 



Total 

i Groon 
1,550,000 





Dry 

23,345 


Bommanpall . 


Groon jouar • 

140,000 

Out of this, 53,0001b. 
'wore convoyed to 
Bangalore and can- 
't orted into silago, 
63,000 lb. wore 
convortod into 

silago at Bomman- 
palli and tho 
balanco of 22,500 
lb. wore issuod for 
daily rations. 








Appendix X. 

Produce Statement of the I mpaial Institute of Animal Husbandry and Daiiying, Bengal o>e, for the ycaY ending 3 1st 

March 1926. 


























APPENDIX XI. 

of the Imperial Institute of Animal Husbandry and Dairying, Bangalore, for the year ending 


162 



At 1st April 1025 . 
At 31 8t March 1920 




















APPENDIX XII. 

Herd Statistics of the Imperial Institute of Animal Husbandry and Dairying, Bangalore, for the year ending 3 1st 

March, 1926. 
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APPENDIX XIII. 


Yield of all cows and buffaloes which completed a lactation period during 
1925-26 at Bangalore. 


No. of 
cow 

Breed 




Ago 

Quantity of 
milk givon 
dunng 
laotation 

No. of days 
required for 
lactation 

323 

H. B. Ayr. Sabin al 




H 

lb. 

13,060 

386 

133 

H. B. Ajr Hissar 






240 

731 

H. B. Avr. Hansi 




imsii 

8,383 

334 

821 

H. B. Ayr. Scindi 





8,793 

451 

2 

Murra Buffalo . 




IhXS 

8,388 

368 

1 

Bo. . 





8,489 

359 

4 

Do. . 






344 

3 

Do. . 





7,237 

381 

-33CA 

H. B. Hoi. Scindi 





7,172 

300 

379A 

H. B. Avr. Scindi 





7,010 , 

333 

700 

l Ayr. Hansi 




10 

7,311 

295 

834 

Hnff Bred 




10 

0,430 

250 

927 

H. B. Ayr. Scindi 




8 

0,527 

286 

907 

H. B. Ayr. Sabin al 





0,085 

353 

434 

$ Ayr. Hissnr . 





0,351 

253 

5 

Murra Buffalo . 





6.403 

389 

838 

H. B. Ayr, Sahiwal 





5,744 

249 

888 

H. B. Ajt. Hansi 




8 

5,614 

387 

003 

H. B. Ayr. Scindi 




8 

5,193 

255 

812 

H. B. Avr. Sabin al 




9 

! 6,260 

24G 

901 

Do. 




8 

5,019 

263 

973 

Do. 




7 

6,268 

245 

179A 

H. B. Ayr. Scindi 




7 

5,313 

341 

189A 

Do. 




0 

5,187 

270 

320A 

H. B. Ayr. Scindi 





5,610 

299 

332A 

H. B. Ayr. 





5,680 

358 

134 G A 

H. B. Ayr. Scindi 





5,808 

304 

388A 

H. B.xH. B. Ayr. Scindi cross 



5,683 

301 

171A 

| Ajt. Salim nl 





5,2 GO 

391 

11 

Scindi 





5,742 

328 

■231A 

H. B. Ayr. Scindi 





4,912 

231 

378A 

H. B. Ayr. Sabin al 





4,972 

357 

192A 

$ Ayr. Hlssar . 





i 4,918 

330 

14 

Scindi 




11 

6,312 

397 

440 

H. B. Ayr. Sabiwal 




12 

4,296 

4,665 

269 

493 

Do. . 




11 

301 

822 

H. B. Ayr. Scindi 




9 

4,334 

231 

829 

Do. 





4,433 

244 

918 

Do. 




3 

* 4,318 

246 

972 

H. B. Ajr. Sabin nl 





4,349 

301 

100A 

H. B. Ayr. Scindi 



. i 


* 4,494 

304 

21 8A 

Do 





F 4,418 

270 

243A 

Do. 




6 

f 4,361 

289 

295A 

Do. 





' 4,010 

257 

339A 

Do 





[ 4,087 

252 

3G3A 

Do. 





4,653 

300 

828 

i Ayr. Hissar . 

• 




F 4,002 

289 

173A 

Do. 

• 




r 4,801 

333 

309A 

f Ajt. Scindi . 

• 



6 

4,188 1 

332 

344 A 

Do. 

• 



5 

4,424 

320 
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APPENDIX Xm—contd. 


Yield of all cows and buffaloes which completed a lactation period duiin g 
1925-26 at Bangalore — contd. 


No. of 
cow 

Brood 

Ago 

Quantity of 
milk given 
during 
lactation 

No. of days 
roquirod for 
lactation 





|| 

lb. 


352A 

l Hoi, Ayr. Scindi 




4,772 

444 

353A 

$ Ayr Sahiwal 



1 

4,768 

294 

372A 

1 Hoi. Salihval Scindi 




4,461 

345 

4 

Scindi 




4,023 

255 

43 

Do. • * ■ 




4,109 

332 

344 

Half Brod 




3,982 

204 

400 

H* B. Ayr. Hanfii 

• 



3,789 

237 

469 

H. B. Ayr. Stthiwal • 

$ 


Is 

3,810 

250 

056 

H. B. Ayr. Soindi 

» 


8 

3,075 

245 

962 

Do. 

• 


8 

3,785 

200 

997 

Do. 



7 

3,642 

295 

78A 

Do. 



9 

3,618 

269 

189A 

Do. 



0 

3,306 

248 

235A 

Do. . 




3,118 

28G 

■230A 

Do. 



c 

3,630 

262 

2C3A 

Do. 




3,179 

285 

268A 

H. B. Ayr. Scindi 



6 

3,782 

302 

328A 

Do. 




3,852 

318 

364A 

Do. • i 




3,605 

304 

377A 

Do. 




3,007 

249 

786 

$ Ayr. Hansi 


a 


3,253 

244 

207 A 

| Ayr. Shorthorn Scindi 

• 



3,078 

219 

-354A 

% Ayr. Sahiwal . 




2,029 

283 

1 

Scindi 

• 


8 

3,094 

184 

2 

Do. . . i 



7 

3,593 

227 

8 

Do. . . • 



8 

3,272 

211 

13 

Do. ... 



8 

3,322 

255 

16 

Do. * * • 



7 

3,168 

215 

20 

Do. 



7 

3,254 

100 

896 

H. B. Ayr. Scfndi . 



8 

2,525 

259 

280A 

Do. 


i 


2,713 

207 

308A 

Do. 


4 


2,174 

252 

314A 

Do. 

4 

• 


2,048 

262 

2 

Jorsoy 

4 



1 2,017 

i 29G 

204A 

t Ayr. Scindi . 

• 


8 

2,090 

270 

1226A 

Do. • » 

t 



2,768 

203 

301 A 

Do. 

4 



2,040 

280 

304A 

Do. . 




2,330 

228 

373A 

Do. 




2,620 

320 

3 

Scindi 




2,647 

20G 

5 

Do. . . • 

t 



2,412 

188 

0 

Do* . » • 

4 



2,610 

230 

7 

Do. . . . 

4 



2,809 

298 

12 

Do. 

• 



2,143 

204 

22 

Do. 

4 


9 

2,712 

220 

26 

Do. . • 

• 


7 

2,209 

200 

29 

Do* • • • 

4 


9 

2,565 

170 

31 

Do* . a ■ 

4 

• 

9 

2,989 

270 

33 

Do. • a • 


4 

9 

2,049 

220 

39 

DO. a • a 


4 

7 

2,476 

282 
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Yield of all cows and buffaloes which completed a lactation period during' 
1925-26 at Bangalore — contd. 


No. of 
co vr 

Breed 

40 

Scindi . • . • 

41 

BO. a . « « • 

42 

Do, ..... 

376A 

H. B. X H. B. Scindi Ayr. cross . 

15 

Scindi ..... 

17 

Do. ..... 

21 

Do. ..... 

25 

Do. ..... 

30 

Do. ..... 

32 

Do. ..... 

36 

Do. ..... 

37 

Do. ..... 

44 

Do. ..... 

9 

Do. ..... 

23 

Do. . . • « . 

34 

Do 

38 

Do. . • * « • 












APPENDIX XIV. 

* 

"Statement of receipts and expenditure for the year 
1925*26 of the Imperial Institute of Animal Hus* 
bandry and Dairying) Wellington. 
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• APPEN" 

Statement of receipts and txjrcxditui efor il e year 1925-26 of the Irujcnal 


Heads of beoqfis I Total bfoeipts 



Rs. A* ?• 

Dairy product 


On credit 

150,768 3 9 


8,388 5 9 

M coupons , 

16,009 7 9 

Miscellaneous receipts 


Buildings , 

18 2 0 

live-stock 

4,475 0 0 

Grain and fodder 

2,876 0 10 

! 

1 

Miscellaneous recoipU 

1 

2,071 8 0 

House-rent 

i 

306 0 0 

Gzuiro Total 

83,912 12 1 
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DIX XIV. 


Institute of Animal Husbandry and Davying> Wellington. 


Heaps of expenditure 

Total expenditure 

Supplies and services 


Lands, improvements to lands, buildmga and accossorios 

3,000 8 0 

Plant, maohinory and implements . • 

3,403 10 0 

Purchase of dairy cattlo including replacement of casualties . 

11,724 4 0 

Hont and repairs to buildings including taxes . * 

033 8 2 

Hopaks to plant and mncliinoiy . .... 

470 G O 

Food of dairy cattlo including gra7ing charges 

24,332 1 8 

Hire of cattlo and purchase of dairy produco .... 

33,800 8 11 

Chemicals and other manufacturing sundries. 

132 10 0 

Production of grain and fodder (culti\alion chargos) . 

2,000 G 0 

Vuol, light, vator, and miscellaneous stores .... 

3,300 G 6 

Medical stores 

235 10 G 

Freight on stores 

932 8 0 

Total 

81,358 1% 3 

Contingencies 


Miscollanoous chargos • 

1,115 7 9 

Service stamps 

350 0 0 

Total 

1,405 7 0 

Establishment 


Pay of officers ......... 

( 4,078 3 G 


l 2,883 14 0 


r 4,021 i o 

Pay of other establishment 

< 871 0 0 


L 7,481 13 0 

Lcavo-salary 

104 13 0 

Total 

19,440 12 G 

Allowances > etc. 


Travelling and motor cycle allowances of officers 

501 15 0 

House rent and othor allowances ...... 

120 0 0 

Total 

714 15 0 

Grand Total 

1,05,070 1G G 


/ 
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7 acres. 
















9 APPENDIX XVI. 

Produce Statement of the Imperial Institute of Animal Evthandiy and Lavnjng. Wellington, for 192-5-26. 
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At 1st April 1025 . 
At 31at March 1920 
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APPENDIX XIX. 


Statement showing yields of cows who completed a lactation period at 
Wellington in the year 1925-26. 





Ago at 

Quantity ol 

Kb. of day* 

RBUBBS 

ifamo ana .No. 
ol cow 

Breed 

lacta- 

tion 

period 

milk given 
during 
lactation 

required 

lor 

lactation 

Previous 

yield 

Cause foe 
shortage of 





lb. 


lb. 


Amber 1 • 


Ayr. Sdndl 

m 

8,070 

303 



Aster 4 • 


Bo. 

16! 

“» -os 

400 



Belje 7 . 


Bo. 

16! 

4,078 

100 


• 

Brlttanla 11 


Shorthorn Sdndl 

16 

0,421 

883 

7,283 

Contagtoiu 

Jolla 14 . 


Ayr. Sdndl 

mm 

3,855 

327 

4,610 

abortion 

Do. 

Anno 18 . 


Bo. 

■Eli 

3,460 

200 



Made 23 . 


Bo. 

13! 

3,004 

205 

4,252 

Do. 

Charlotte 32 


Bo. 

12! 

3,070 

274 

6,757 

Do. 

Vijaya S2A 


Sdndl 

fl! 

2,477 

280 

3,651 

Do. 

-Grace 40 / 


Ayr. Sdndl 

il! 

0,628 

307 



Darla 42 . 


Bo. 

10! 

2,020 

226 



Xaxml48 


Sdndl 

4! 

1,805 

107 



Koranl 44 


Do. 

6! 

1,870 

148 



VI mala 46 


Bo. 

6! 

2,027 

148 



Slta 40 . 


Do. 

6! 

1,138 

148 



Badha 48 . 


Do. 

61 

1,058 

£05^ 



Valil 49 . 


Do. « . 

SI 

4 OS 

76 



Ooma 60 . 


Do. 

4! 

1,100 

116 

- 


Molly 110 


&B.Ayr.6ahlwal 

10! 

3,487 

248 



Pansy 111 

Queen 112 


H.BJShorthom 

Sdndl 

l Ayr. Sdndl 

10| 

0! 

5,078 

6,034 

812 

284 

6,030 

Do. 

Pearl 114 . 


Ayr. Sdndl 

8 

4,205 

287 



Ruby 113 


Do. 

8! 

4,005 

200 



Helen 118 


Do. 

8! 

3,027 

241 



Tulip 120 . 


!Ayr. Sahlwal . 

7! 

4,100 

304 



Kelly 123 . 


Ayr. Sdndl 

7! 

3,004 

243 



Clara 124 A 


H.B. ' H. B» . 

8! 

2,032 

i 240 



Bonita 125A 


| Ayr. Sdndl . 

3 

1,004 

200 



Blhaboth 13DA 


H. B, x ! , 

3 

2,333 

230 



Bose 150 • 


H. B. X H. U. . 

8! 

1,120 

102 



JEate I60A 


Ayr. Sdndl 

fl! 

2,028* 


4,000 

DO, 

•Mary 209A 


t Ayr. 

G 

0 020 



£Ucen22dA 


H. B. Ayr. fiolnd! 

6! 

3|Oj5 




Xarendcr 268A 


Do. 

6! 

4,003 
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Statement showing yields of ecus tvho completed a )act<hiai jtrcc at 
Wellington in the year 1925-26 — contd. 




Ago At 
end oj 
lacta- 
tion 
period 

Quantity of 
milk f.Ivcn 
during 
lactation 

Ko. of days 
required 
far 

lactation 

Bevahkb 

Etane end No. 
of cow 

Breed 

Is 

S*> 

Cause for 
shortage 
of yield 




lb. 


lb. 


Dtade 415 

B. B. Ayr. Banal 

11 

0,714 

410 



fiadfo 50 0 • , 

Ayr. Sdndl , 

<* 

8,147 

285 



Bees 706 . 

Do. » 

8! 

4,881 

808 

15,660 

ro)ita>Jcn& 

nbfrtlon 

Do, 

Dolly 700 . 

Ayr. Hahfwal 

Oi 

7,842 4 

887 

1 0,270 

Both 880 . i | 

Ayr. Band 

H 

5,607 

f2D 



Butterfly 638 . 1 

B. B. Ayr. Sc*rd 

81 

4,li7 

110 



JJadgo 867 

.Ayr. Pfthluftl 

8 

0,036 

320 



Toypy 024 

J Ajr, Mhtaftt . 

n 

0,215 

385 



Ivy 048 . 

Do . j 

n 


2C3 

1 


rrlcntllcRs-hcml * 
queen 11. 

Ayredti’c . 

4 * 

2,038 

812 

8,012 

Do. 

OJcnahamrook 
Koario 3rd IV. 

Do. 

41 

4,758 

444 
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APPEN 


Statement showing receipts and expenditure of the 


Hoads of rooeipts 

Total receipts 

Revenue receipts f 

Rs. a- r- 

Dairy produce— 


On credit 

\ 

8,73 5 16 8 

On cash . . . « - 

577 0 0 

Miscellaneous 

303 5 0 

Fees from students « . 

220 0 0 

Other miscellaneous receipts 

114 7 0 

Total 

*0,951 6 2 

i 

*Total receipts for tho period % 

0,051 5 2 

Amount due to creamoiy on 31st March 1026 ...» 

7,563 10 8 

Taluo of stook in hand 

10,805 10 3 

Total 

37,410 20 1 

* 4 
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DIX XX. 

t 

Government Creamery, Annml, fo) the period cniinp 31st Match 1026 . 


Hands of expenditure 

Total expenditure 

REVENUE EXPEND n'U HE 


♦ 

Supplies and services 

Rs. a. r. 

Rent and repairs to buildings «••••• 

1,070 16 0 

Plant, machinery and implements 

1,998 11 0 

Purchase of dairy produco 

20,488 14 0 

Chemicals and other manufacturing sundries . 

771 1 0 

Workshop 

361 12 6 

Fuel, light, irator and miscellaneous stores . 

0,163 7 0 

Freight on dairy produce 

1,730 8 0 

Contingencies 


Fligcellaneous expenses 

602 9 9 

Establishment 


Pay of officers , 

8,022 6 6 

Pay of establishment «,,»•••« 

2,200 I 3 

Allowances 


7\ A. of gazetted officers 

1,018 1 0 

T. A, of establishment ««,,«••• 

100 6 0 

Total or revenue expenditure 

48,674 12 3 

Capital expenditure 

1 

1 

Boiior , t , 

0,776 12 0 

Grand Total 

66,350 8 r 3 








APPENDIX XXI. 

Produce Statement of the Government Creamery, Anand,fot llie period from 13th October 1926 to 31st March 1926. 
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Note I.— Any cream bought for churning purpose to bo treated os purchase of butter and tho quantity of buttor yioldod to bo shown as byttoj* 
purchased. ? 

Noth U. — Fractions of a lb may be omitted. 














APPENDIX XXII. 

Disposal of produce of Government Creamery, Anaiul, during the period from 13th October 1925 to 31st March 1926. 



— Inactions of a lb. ir-iy bo oni JtJetf , 
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REPORT OF THE PHYSIOLOGICAL CHEMIST. 

t* 

(F. J. Warth, M.Sc.) 

J. Charge and Staff 

Gharge. I was in charge of the Section throughout the year. 
Staff. Mr. A. V. Iyer, First Assistant to the Physiological 
Chemist, was on privilege leave from 7th April to 5th June, 
1926, and Mr. N. C. Das Gupta officiated as First Assistant 
during that period. 


II. Extension and Improvement. 

When the last report was submitted the laboratory had 
been working for one year and was far from perfectly fitted up. 
Since then considerable progress haB been made with fittings 
and in laboratory organization. The result is that a greatei 
output of laboratory work has been possible during the past 
year, and consequently the Section has been able to cany out 
more feeding tests under chemical control. The feature of 
the year's work is, in fact, the great expansion in feeding 
experiments. Another feature which will become evident in 
the course of the report is that the study of animal nutrition 
has been taken up in a more comprehensive manner. This 
has been made possible by the increased laboratory rcsourc c 
of the Section. 

One feature is not so satisfactory. There has been no 
progress in the enquiry on milk production. For the proposed 
Work continuity was an essential condition and during the 
past year continuity could not be assured. Further construc- 
tion has, however, recently been sanctioned by Government. 
With the additional facilities which the new buildings will 
provide, it should be possible to take up this most important 
subject systematical!}'. 
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III. Laboratory work. 

Testing of methods has been continued in connection with 
storage of fscces and analysis of silage and * urine. The bulk 
of the analytical work was directly connected with feeding ex- 
periments. The following is a list of the analyses completed 
during the year *. — 


Convplotc analyses — foddeis 

77 

Ditto ftoocs .... 

09 

Dry mailer in freoos 

14G 

799 

Ditto milk 

07 

Ditto urine 

103 

Ditto silago, browciy giain, ole. 

643 

Single nitrogen dot ermine 

Frcsli S races 

1,602 

172 

Urine 

312 

Millf 

57 

Mineral analyses — foods, fjvu\s and urine 

541 

. 229 

Complete analyses of urine 

102 

Total 

. 2,620 


IV. Enquiries initiated wring 1926-26. 

The work carried out during the first year was confined to a 
study of the lood-stnffs used in the dairy. "While these ex- 
periments were in progress, plans for systematic enquiries 
wero prepared. The lines of work which have been adopted 
for the present arc described below 1 under the following heads. 

(a) Experiments on the nutrition of growing animals. The 
work with young stock is important for three reasons. Con- 
sidering first ihe animals themselves, they are delicate and 
have not developed tlieir digestive systems. Their rations 
have to he carefully considered. Secondly, from an economic 
point of view, the feeding of unsuitable food to calves results 
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in serious loss. Thirdly, the demands of the growing animal 
are rigorous, and hence the shortcomings of a food are likely 
to be decisively indicated by young stock. For these reasons 
the Nutrition Section is constantly increasing its work on 
young animals. 

An interesting experiment with calves was concluded four 
months ago at Bangalore. The animals were divided into three 
groups receiving different types of concentrates which contained 
respectively A 13*9 per cent., B 26' 9 per cent.. C 30*3 per 
cent, protein. The quantities fed were so selected that the 
net energy provided by the concentrates A and B Were equal, 
whilst the protein content of B was much higher. Nation C 
provided more protein but less net energy than ration A. 
Bougbagc was given ad lib. The amounts of concentrates fed 
and the growth obtained are shown in the accompanying table. 


Table I. 

Showing amounts of concentrate given and live^ceight increases 

obtained. 


— 

Ration A 

Ration B 

Ration C 

Total concentrate (lb ) feet per 1,000 lb. lt\o 
n eight. 

21*30 

10 00 

10-70 

Protoin (lb.) supplied in con centra to ppr 
1,000 lb. k\ o iroight. 

2*07 

4-31 

3*23 

Kel onorgy (thorms) supplied in coneentrato 
ror 1,000 lb. lno woight. 

11-49 

11-49 

10*70 

AvoraEje dnilj increase (lb.) por 1 ,000 lb. livo 
•weight. 

G*72 

o 43 

4-39 


The figures show that with these rations growth is not propor- 
tionate to the protein but runs more nearly parallel to the 
net energy of the concentrate. The fate of the food protein 
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is shown in the following data obtained from a nitrogen balance 

experiment with six of the calves. 

* 

Table II. 


Showing nitrogen balance experiment with six calves. 


Grm. per day 

lUTIOtf A 

RATIOS 11 

Ratio v 0 

Ortlf I 

ralfC 

Ca’f 2 

Calf 4 

CM 0 

Cairo 

Total protein nitrogen In ration 

51*42 

50*60 

05 05 

08*00 

7S*14 

65*77 

Xllrogen ducted . • 

32*88 

64*22 

G7*31 

40*3G 


30 01 

KltroRon cxerctod In tiring 

1421 

13 60 

48 GO 

3011 



TWrofcenrotnlrol for lWi for- 
mation. 

18 05 

SO $0 

38 07 

JO 05 

15 01 

KB 


In ration A the amount of nitrogen digested is low, but 
excretory losses are also very low and hence the balance re- 
tained is satisfactory. In ration C the amount of nitrogen di- 
gested per 1,000 lb. live weight is much higher, but the reten- 
tion is less perfect. 

In these experiments, as already stated, roughage was pro- 
vided ad lib, but the actual amount consumed daily by each 
animal was accurately determined. The roughage consump- 
tion together with other significant figures is given in the ac- 
companying table. 

Table III. 


Showing average daily consumption of dry matter in lb. per 
1,000 lb. live weight. 



Avemgo 
ll\<i w< felit 
: In 10. 

1 

Billy In- 
line Per 
1 t 00(l 11). 

ft\o wdcht 
In lb. 

rooi> comoiifd rm i t ooo lu. 

UVB WEIGHT 

Amount o! 

rmjghapff 

uL- 

lion of 
ntlon 


1 

Goneon* 
tro to 

Total J 

to 1 of 
concen- 
trate 

A ration 

218 

6 72 

■1 

10 26 

27 08 

0 781 

60 8 

B ration , • 

217 

6 43 

■9 

1100 

20 08 

M30 

00 0 

Oration 

207 

4 30 1 

m 

8G8 

21*52 

1*800 

00*0 


This table contains important information. The figures show 
in the first place, as was to be oxpccled,that a high allowance of 
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concentrate is accompanied by low consumption of roughage 
and vice versa, that the highest total consumption occurs when 
concentrate is high and that the live weight increases run 
parallel with the total consumption. The last fact is especially 
significant. It appears that the total amount of organic natter 
digested and the percentage digestion arc very important 
measures of the actual value of a ration, and that the propor- 
tion of protein may vary within wide limits without influencing 
the rate of growth. The actual quantities of food consumed 
and growth obtained in this experiment are expected to be 
valuable guides to the practical dairy cattle feeder 'in this 
country. The results in such feeding tests, however, depend 
very much upon the nature of the roughages employed. More 
experiments on these - and similar lines are required to 
determine suitable concentrate allowances for the various 
roughages. 

(b) Indian coarse fodders. Under this head it is intended 
to carry out a systematic study of the chief Indian rougliages- 
We possess a certain amount of information concerning our 
concentrates. We can assign fairly definite food values to 
very many of them. With the Indian roughages the situation 
is altogether different. We do not know* the elementary facts 
regarding their digestibility, energy value or other characteris- 
tics. Further, as the roughage forms the bulk of the ration 
malnutrition and nutritional diseases almost invariably arise 
from deficiencies in the roughage. The enquiry on coarse 
fodders is, therefore, an urgent matter. 

The first series of tests was made with rice straw and Indian 
baled hay. The experiment came to an end recently and has 
yielded most interesting information. Accurate digestion data 
have been procured, and the net energy values of the two rough- 
ages have been determined indirectly. It was found that our 
rice straw has a decidedly higher net energy value than that 
assigned to the American product. The hay was inferior to 
average American hay. These figures will be of the greatest 
use for rationing purposes, and in fact the Military Dairy Farm 
Department has specifically asked the Nutrition Section for 
information ■which these figures provide. 
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The information gleaned from this experiment does not end 
here. In the course of the work a remarkable physiological 
effect due to rice straw was discovered. It was found that 
rice straw produces persistent diuresis, and the cause of this 
diuresis was traced to the high potash content of the straw 
The animal is obliged to get rid of the excessive intake of this 
base. The figures in the following table taken from a paper 
recently submitted for publication by the Nutriticn Section 
brings out these facts clearly’. 


Table IV. 

Shotting average excretion of wine and ■'potash by animals fed 
on rice straw and hay respectively. 
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It is impossible to say, at present, what the effect of this diure- 
sis will be. Up to a point the elimination of urine is a healthy 
symptom. It may be expected to clear the system. On the 
other hand, the excretion of very large amounts of urine, or of 
urine of abnormal reaction, is a stiain on the kidneys and must 
inevitably lead to serious results. It is possible that a subject 
of fundamental importance to animal nutrition in India has 
been met with here. The question is being followed up tenta- 
iivety at present. 
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The systematic examination of Indian roughages is proceed- 
ing. A second series of tests, on fa [somewhat "larger scale, 
with more bullocks and intended to deal with four new rougha- 
ages has been commenced. The intention in this work is to 
add steadily to its utility and scientific significance by increas- 
ing the number and nature of the observations made during 
the long period of feeding. Some clinical tests will be intro- 
duced this year and eventually it is intended to do respiration 
experiments with these animals. 

(c) Minetal requirements. Recent work in Europe has 
shown that the productive capacity of an otherwise sufficient 
ration may be completely lost through inadequaev of the 
mineral supply, and conversely it has been found that the ad- 
dition of appropriate minerals in such cases greatly enhances 
the productive capacity of the food. It is impossible to lay 
too much stress on this question in India. Mineral shortage is 
co mm on, and it must lead to a waste of the potential nutritive 
power of the organic matter produced by plant growth. 
Experiments on mineral supplements required for growing 
stock have been commenced at Bangalore. The test with 
calves, mentioned above, was used mainly to decide on suitable 
rations for this purpose. A comparative test was, however, 
carried out concurrently, a check lot being fed on the same ra- 
tions, but without a mineral supplement. There was a marked 
and consistent difference between the controls and the lime_ fed 
lot in favour of lime feeding, but stress is not laid on this preli- 
minary result at present. Appropriate rations having been 
fixed, a more extensive experiment focussed solely on the min- 
eral question has been started. The subject of mineral supple- 
ments was, however, deemed of such importance that efforts 
were made to amplify the work at Bangalore by using outside 
resources Eor this purpose, preliminary experiments have 
been carried through at Hosur (the Central Cattle Breeding 
Station of the Madras Department of Agriculture), and plans 
aTe ready for a trial there’ during the coming season. A some- 
what different experiment relating to the same subject has 
been proposed to the Military Dairy Faims. The proposal 
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has been accepted, and work will commence as soon as this 
Section can spare the necessary staH. 

In the preliminary experiment at Hosur mineral tests were 
not attempted. A Bimple feeding experiment to compare hay 
and grass silage was carried out in order to study the condi- 
tions of work there. Thanks to the facilities given to this Sec- 
tion by Mr. E. W. Littlewood, Deputy Director of Agriculture, 
Live Stock, Madras, the effoit has been an unqualified success. 
The results obtained in the first Hosur experiment, though 
they do not deal directly with the mineral question, deserve 
notice. Sixteen animals were selected for the experiment. 
The}' were carefully paired and divided into two groups. The 
one group was given hay, the other BiTage. A weighed excess 
of roughage waB fed to each animal and the residue left by each 
was weighed daily. Both groups received the same amount 
of concentrate, namely, one pound cake and two pounds rice 
bran per head. The animals themelves were weighed daily 
during the entire experimental period which lasted 13 weeks. 
The main results obtained can be shown in a condensed form. 
The following figures give the changes in live weight which 
took place during the feeding period — 


— 

Silage group 

Hay group 

* 

Final nvoigo li\ o ^ oight por head lb 

51 i 

471 

Initial mange In c iroight per bead lb. 

485 

474 

A\ orngo inerr af o per head lb 


—3 


There can be no doubt that the silage was more effective 
than the hay. To give force to these figures it should be ob- 
served that the average live weight per head is taken from the 
weekly average live weights of 8 animals. Each figure in the 
table is, therefore, derived from 56 live weight determinations. 
The first impression from these figures is that silage is tar more 
nutritious than hay. This is not the case. The silage and 
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hay are probably about equally nutritious. The difference 
in effect is entirely accounted for by the quantities consumed. 
Hie average consumption of dry matter from roughage per 
head per day was found to be— 

lb. 

For tho feilage group 8-363 

For llie hay group 5-860 

These are strildng and important figures. This experiment 
has yielded much valuable information. It has shown in the 
first place that a productive ration cannot be obtained from 
spear grass hay. The animals consume just enough to main- 
tain themselves. In the second place, it has shown the advan- 
tage of converting spear grass into silage. The silage is pro- 
bably not more nutritious, but it is consumed more readily 
and in amounts above the maintenance requirement. Hence 
it becomes a productive ration. The hay fed for 13 weeks — 
together with concentrate be it noted — gave no return what- 
ever. The economics of cattle rearing are well illustrated 
by these figures. The experiment has also yielded material 
from which the nutritive values of the roughages can be deter- 
mined. The necessary analyses for this purpose, however, 
have not been completed yet. 

To be fair to the work of this Section, the figures for average 
dry matter consumption per head given above must be referred 
to once more. They are the figures that have elucidated 
the real meaning of silage efficiency in this particular case. 
These two figures for dry matter consumption are the result 
of an enormous amount of work. Not only was the ration and 
residue of each animal determined daily for a period of 13 weeks, 
but the daily variations in moisture content of the hay and 
Bilage had to be allowed for and in addition to this the partial 
drying up of the silage while it lay in the trough had to be taken 
into account daily. To carry out a test of this land entails 
labour and demands a great deal of organization. It is work 
which can only be done by trained men and a trained staff 
n this case, too, it was done at an outstation and not at head- 
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■quarters. The Section should have more men for dealing with 
work of this land. 

(d) Indian pasture grasses. This work follows along the 
lines of the most recent observations upon pasture land which 
hare been made in England. Here again the Section has been 
fortunate in finding outside support. A large amount of work; 
including analyses, digestion experiments and long period feed- 
ing tests, is in progress at Bangalore on material supplied by 
the Military Grass Farms. The Bombay'Depaiiment of Agricul- 
ture has taken a great deal of interest in its pasture problem 
for many years past. The Nutrition Section, having approach- 
ed the Bombay Department, is to be provided very shortly 
with most valuable material from this part of the country. 
Finally on the strength of the Hosur feeding experiments, al- 
ready referred to, the Director of Agriculture, Madras, has 
agreed to the necessity for laying down new grass at Hosur. 
This is a most important experiment which will eventually 
provide further material for crucial tests by the Nutrition 
Section. 

The work outlined above aims mainty at a determination of 
the variations in quality which are to be expected. The next 
step must be attempts to obtain higher productivity from 
•definite areas which the present experiments are expected to 
locate lor us. This work will involve careful feeding experi- 
ments carried out on the spot. The Nutrition Section must 
have the staff and organization ready for this approaching 
task. 

(e) Karnal feeding experiments. The first experiment car- 
ried out at Karnal was designed to test the value of different 
local coarse fodders for winter rationing of calves. The 
calves were divided into four lots receiving respectively 
■dhub ( Cgnodon dactylon) ha} 7 , rice straw, sorghum straw and 
wheat straw, ad lib. Concentrate was given in equal amounts 
to all the animalB. Live weights were determined daily and 
the quantity of roughage consumed by each calf was also de- 
termined every day. The results obtained in tliis long period 
test covering 120 days are given in a highly condensed form in 
the accompanying table. 

u 2 
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Table V. 


Itation 

Average live 
w eight par 
head 

Asorago Ino 
weight increaso 
por head 

Avorago daily 
roughage con- 
sumed. 

* 



lb. 

lb. 

lb. 

Haj .... 

. 

- 


0 31 

5*58 

Rico straw • 

• 

. 

mm 

0 61 

6 90 

Sorghum straw . . 

* 

• 

300 


C 74 

Wheat straw 

‘ 

• 

207 

Hi 

5*44 


It should be observed that each live weight figure is the 
average of 42 weighings of five animals Each figure for 
live weight increase is the average difference between two sets 
of 21 weighings of five animals. The roughage consumption 
was determined for each animal f<jr 120 days. The figures 
show that rice straw was most greedily consumed and gave 
the highest live weight increase. This result is contrary to 
local opinion which holds that wheat straw is preferable, 
and the preference is so strong that the local price of wheat 
straw is four times that of rice straw. A. fact of considerable 
economic significance has been arrived at here. The sorghum 
may have been somewhat too tough for such young animals 
and might conceivably show nuch better results with older 
stock. The hay result is certainly remarkable. That rice 
straw should give better results than dhub hay which is 
believed to be one of the most nutritious grasses in India, is a 

matter deserving attention. Further experiments are being 
planned for Karnal. 

V. Training or Post-graduate students. 

The training of post-graduate students has been continued 
on the lines laid down two years ago. Two Btudents passed 
through the course last year. One student is undergoing 
training and another student is waiting to come. He will 
be taken in when the present building operations have been 
completed. 
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VI. Assistance given by the Nutrition Section to the 
Section oe the Imperial Dairy Expert. 

1. Courses of lectures on Chemistry (by an Assistant in the 
Nutrition Section) and on Animal Nutrition (by the Physiolo- 
gical Chemist personally) were provided for the Dairy Diploma 
students. 

2. The Imperial Dairy Expert asked for a practical proce- 
dure for accurate cream neutralization in connection with 
pasteurization. The Nutrition Section carried out an investi- 
gation of the question. A practical process was evolved and 
handed over to the dairy in a workable form. 

3. A question relating to cheese-making has recently been 
submitted to this Section. At present preb'minary enquiries 
■are being made. 

I would like, to record here my deep appreciation of the 
whole-hearted support which the Imperial Dairy Expert has 
invariably given to this Section, and often it has been given 
at considerable inconvenience to himself. 


VII. Co-OPEUA TION WITH OTHER DEPARTMENTS. 

The following is a list of the experiments which have been 
undertaken during the past year in co-operation with other 
departments. 

1. Madras Department oj Agriculture . 

(a) Feeding experiments at Hosur. The cattle, the foods 
and the accommodation were provided by the 
Madras Department. The work, including a long 
period quantitative feeding test, a digestion ex- 
periment and analysis, was done b) T the Nutri- 
tion Section. 

{6) Grass experiments at Hosur. The necessity for this 
work was urged by the Nutrition Section. The 
first part will be carried out by the Madras 
Department. The Nutrition Section will institute 
tests at a later stage. 
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2. Bombay Department oj Agriculture. 

(a) The Nutrition Section proposed an examination 

of grazing area heibage. The Bombay Depart- 
ment Committee on Pasture Problems readily 
agreed to co-operate in this work. 

(b) Bequests have been made by the Joint Director, 

Bombay, to the Nutrition Section to carry out 
certain feeding tests. The Section unfortunately 
could not undertake the tests this year owing to 
shortage of staff and very great pressure of other 
work. It is hoped to meet the wishes of the Bombay 
Department next year in this matter. 

3 . Military Grass Farms and Military Dairy Farms. 

(a) Examination of Indian hay. The work includes ana- 

lyses of types, digestion trials wit^ types and long 
period feeding tests with types. The Nutrition 
Section carries out all the work at Bangalore. The 
material is supplied free of charge by the Military 
Grass Farms. I must acknowledge the zeal with 
which the Military Grass Farms have taken up 
the enquiry. Eveiy question is promptly and fully 
considered ; every request is immediately met. 

(b) Feeding experiment at Belgaum. This work has been 

mapped out and preparations for it are under way. 

4 . Imperial Cattle Breeding Farm, Earnal. The experi- 
ments designed b) r the Nutrition Section for Kamal were- 
ably carried out by the Superintendent of the farm. The 
digestion experiments and the analytical work were done by 
the Nutrition Section. The Nutrition Section is very greatly 
indebted to the Agricultural Adviser, Dr. Clouston, for the- 
financial assistance which he gave for this work. 

Yin. Publications. 

The work of publication has just commenced. The re- 
sults of the first year’s experiments ( 1924 ) have been embodied 
in two Memoirs already published. The completed experi- 
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merits o£ 1925-26 will form four Memoirs, but the writing 
of this work is only half done. The subjects dealt with are : — 

1. Nutrients required for milk production with Indian 

foodstuffs. (Mem. Dept. Agri. India, Chcm . Scr,, 

Vin, No. 7.) 

2. Nutrients required foi growth production with Indian 

Foodstuffs. (Mem. Dept. Agn. India, Chcm. Scr., 
vm, No. ii.) 

3. Bangalore maintenance experiments, 1st Series. (Menu 

Dept. Agn. India, Chcm. Scr., IX, No. 2 ) 

4. Calf feeding experiments at Bangalore in 1925. 

5. The relative feeding values of hay and grass silage, 

Hosur Experiments, 1925-26. 

6. Roughages for winter feeding of young stock in the 

Punjab, Kamal Experiments, 1925-26. 

The following articles have been submitted for publication 
in the “ Agricultural Journal of India” : — 

1. The application oi feeding standards to dairy cattle 

in India. (Agn. Jour. India, XX, Pt.. 6.) 

2. Factors influencing the cost of food for milk production. 

(Agri. Jour. India, XXI, Pt. 1.) 

3. The relationship between digestibility and net energy 

values. (Agri. Jour. India, XXI, Pt. 6.) 

IX. Programme of work for 1926-27. 

Major subjects. 

1. Experiments on the nutrition of glowing animals. This 
work involves tests at Bangalore and Kamal. 

2. A stud}' of Indian coarse fodders, including determina- 
tions of maintenance rations and studies of nitrogen and mineral 
metabolism. This is a continuation of the systematic work 
commenced during the past year at Bangalore. 

3. Mineral requirements of young stock. Epxeriments at 
Bangalore, Hosur and Belgaum are contemplated. 

4. Examination of Indian pasture grasses. This work 
will be carried out in co-operation with the Military Dairy 
Farms and the Bombay and Madras Departments of Agriculture . 
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5. Experiments on milk production. It is intended to take 
up this subject again before the end of the year. 

Minor subjects. 

1. A study of the chemical methods employed in the above 
enquiries. 

2. Preliminary experiments for the initiation of work 
on other aspects of nutrition. 

I 

Training. 

1. The training of post-graduate students, which is an 
important branch of the work of this Section, will be conti- 
nued as usual. 

2. For the Dairy Diploma students a course in general 
science, plant chemistry, nutrition and dairy chemistry, will 
be provided by this Section. 
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REPORT OE THE GOVERNMENT SUGARCANE 

EXPERT. 

(Rao Saheb T. S. Venkatraman, B.A.) 

I. Charge and Staff. 

I was in charge of the office of Government Sugarcane 
Expert for the whole year. The Second Cane-Breeding Officer, 
Mr. Nand Lai Dutt, M.Sc., joined duties on 3rd April, 1926. 
The Assistant Sugarcane Expert was in immediate charge of 
the hulk of the routine work including accounts. 

II. Research and Investigations. 

(a) Technique of breeding. An appreciable advance in the 
technique of cane breeding was effected during the year, by 
the successful isolation of live cane arrows away from the 
reach of unintended pollen. 

During the flowering season the arrows in the field are 
generally surrounded by an atmosphere heavily laden with 
the pol’cn of the different varieties in flower at the time. 
Emasculation and bagging are both unavailable for sugarcane 
breeding on account of their adverse effect on the arrows, 
and, in the absence of these safeguntds, considerable doubt 
often arises as to the actual parenlage of a batch of artificially 
pollinated seedlings. It had been realized for some time 
that one method for securing greater certainty would be the 
segregation of the arrows, in placeB where unintended pollen 
could not got access to them. Previous attempts in this 
direction had proved failures on account of the methods 
employed being either cumbersome or inefficient. 

The knowledge ol rooting in canes — obtained from the 
root studies by the writer in recent years — enabled the develop- 
ment of a satisfactory method during the year. The method 
consists in artificially inducing a fresh set of roots on the cane, 
whose arrow it is desired to segregate (some time before the 
emergence of the arrow from the enclosing leaf-sheath), and 
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subsequently transferring the treated cane to the desired 
locality. . Thus treated the arrow developes in a normal manner 
and lends itself to the subsequent operations. 

Some time previous to the working out of this method at 
Coimbatore, a very valuable method had been evolved at 
Hawaii, by which cane arrows could be kept developing and 
yielding viable pollen all through their development by keeping 
the lower joints in a dilute solution of S0 a . The Coimbatore 
method would appear to possess certain advantages, the most 
important of them being a higher percentage of ^germination 
in the resulting seeds. 

(6) Control oj male fertility in sugarcane arroios. The experi- 
ments detailed last year were continued, a larger number of 
solutions being employed in the artificial feeding of the arrows* 
The solutions tried included among others the following in 
varying strengths : potassiumpermanganate, aspirin, formaline, 
mercurio chloride , aluminium chloride, iodine, dextrose and 
bismuth iodide. The arrows, during their development, were 
further subjected to low temperature conditions ; this was 
based on the known infertility of pollen in North India, low 
temperature being one of the environmental factors. No 
definite success can yet be claimed for the above methods. 
For final success it would appear necessary to determine, 
first, the exact time when the pollen grains begin to form and, 
second, the exact strength of solution that would inhibit the 
f oimation of healthy pollen without, at the same time, adverse- 
ly affecting the other vital organs of the flower. 

(c) Set versus shoot roots. In recent years investigations 
have been carried on elsewhere on the relative functions of 
seminal as contrasted with nodal roots in cereals. In a sense 
the sett roots of the cane plant correspond to the seminal 
and the shoot roots to the nodal roots of cereals. Definite 
indications had been obtained in the past about a certain 
relationship between the growth and development of the two 
classes of roots and the vegetative growth of the young plant. 
In the ordinary method of cane germination the two classes 
of roots soon get Intermingled with each other and studies 
on their relative functions had, in the past, been handicapped 
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tluough the absence of a method, by which the growing^ cane 
could, be made to depend, at a time, entirely on the one or 
the other class of roots. 

During the year a method was successfully developed by 
the Botany Assistant R. Thomas. In this method two budded 
sets are planted vertically in pots, instead of horizontally 
(the usual practice), one ot the nodes being placed above 
ground and the second under it ; the root zones or the dormant 
buds are removed according to the needs of the experiment. 
The method renders it possible to throw the developing plant 
entirely on either class of roots. By tliis method the young 
plant could further be made to develop and grow at some 
height from the soil away trom its roots ; such a position 
facilitates continuous observations being made on the habit 
and tillering of the plant. 

(d) Repetition oj nsejvl lines. The seedling Co. 203 has 
shown remarkable properties under cultivation in the Punjab 
and the United Provinces. Tliis seedling, which is a hybrid 
between Yellai and Saccharum spontaneum, has two defects, 
fir., late maturity and impure juice. During the year a large 
number of seedlings of the same parentage as Co. 205 were 
raised, in the hope that some of them might show the good 
characters ol Co. 203 with the defects either absent or present 
in a lesser degree. Yellai is rather uncertain in seed fertility ; 
and the cross-pollinations had to be done on as many as 300 
arrows located in nine different places. One thousand three 
hundred seedlings have been obtained and are so far satis- 
factory in vigour of growth. Besides the above, about 20,000 
plants ot the F 3 generation were raised, and 4,000 of these 
are now in tho nurseries for a further selection. Repetition 
of useful lines, cither to replace seedlings if they happen to 
deteriorate, or to improve upon current seedlings, would be 
one definite line of iuture work at the station. 

(c) Inheritance studies . There me various difficulties asso- 
ciated with the study of inheritance in the sugarenne. Though 
the data and available materia) are not of the same naiuro 
as are now available for other crops, the indications of inheri- 
tance that have been obtained have been of practical use in 
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working to a desired type. A deeper rooting, for instance, 
lias often been secured by cross-pollination with either Sacclm- 
rum spontaneum or Co. 205 ; a higher sucrose in juice has 
often been obtained by the use as parents of Co. 214, P. 0. J. 
2690 and P. 0. J. 2725. In the breeding of canes for tropical 
India, hybrids between the later P. 0. J canes and the more 
promising of the Coimbatore seedlings bred for Northern 
India would appear to offer a promising line ol advance. 

(/) Morphological descriptions. With the increasing spread 
into cultivation ot the Coimbatore canes a need has arisen 
for short mo pkologioal descriptions ot these with the definite 
object ot identification. An attempt is being made to add 
to the existing list of characters, with the object of discovering 
more differences among seedlings which are rather similar in 
appearance. The Second Cane-Breedine Ofiicer is worldng 
out the application to the Coimbatore seedlings of Dr. Jesweit’s 
method of identification based on hair groups in the buds. 

(g) Vitality oj weed seeds. In the plots at the station it is 
obviously desirable to keep out weeds altogether. The com- 
monest of them, Tnanthcma monogyna, L. has been under 
study for four years. It has been found (l) that the above 
seeds need a period of rest for proper germination, (2) that 
they do not all germinate together even when uniform and 
satisfactory conditions are available, and (3) that the seeds 
keep their vitality for as long a period as four years. In 
the earlier stages of growth, the plants aTe easily killed by a 
liberal spray with a dilute solution of tar emulsion ; this 
preparation, besides killing the weeds, also keeps out white 
ants, thus serving a dual purpose. 

III. Performance of Coimbatore Canes in out Stations. 

One or othe of the Coimbatore canes has now obtained 
a firm footing in every sugarcane growing province in North 
India from the Punjab to Bengal. A valued correspondent 
from Bihar has recently written that “ in the area east of the 
Gundak, Hemja is fast going out and nearly all the European 
planters will plant nothing but Coimbatore canes this year.” 
In the 1923-24 annual report of the Department of Agriculture, 
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Bengal, the Deputy Director of Agriculture, Dacca, states 
that “ Co. 213 beats all others.*’ 

Besides the seedlings which lmve already gained some 
repute in North India, others are coming into favour ; such 
arc Co. 219 in the Central Provinces, Co. 223 in the Punjab 
and Co. 204 in the ‘Western Circle of the United Provinces. 
A favourable report as to the vigour of growth of Co. 281 
lias been received from Cuba. 

TV. Thu Money Value or tiii: Coimbatore Work. 

ft is a mat ter of common experience tlmt improved varieties 
take some time to spread and their progress into cultivation is 
comparatively slow during (he first few years. It is now 
nbout four years since the Coimbatore <’01108 came into general 
cultivation. Even so, the increased profit from the cultivation 
of the Coimbatore canes in place of the local varieties, was 
computed last, year at one and a quarter lakh oi unices in 
Bilinrimd at about a third of a lakh in one Circle of the United 
Provinces. 

When Inst 1 was in Bihar, 1 understood that the area this 
year might be four-fold of what it was last year, it will thus 
be seen that, the net money value of the worlc will rapidly 
increase, as the new seedlings spread into cultivation. 

V. Pixr.iiT an n despatch or canes. 

( »nly one cane variety was imported from abroad during 
the year. riz.. Nulal Ulm. through the Sugarcane Kescarch 
Station nt Shahjnhnnpnr. During the year 13 fresh seedlings 
were added to (lie number of seedlings already sent out foi 
tijal ; and these have been sent to Push in the first instance. 
Six seedlings were despatched to a correspondent in Portuguese 
East Africa on request. 

Though no elaborate work has been in progress at (he 
station for breeding the thick typo of cane, yet some thiekisli 
seedlings obtained in the breeding of the North Indian typos 
as also certain thick seedlings raised in recent, years, wete 
available for planting In the new area recently acquired for 
doing wojk on the thiclc class of cuncs. Certain thick varieties 
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imported from overseas in previous years were also distributed 
to Pusa, Dacca and to two places in South India for trial. 

During July last year very suspicious markings, similar 
to mosaic, were noticed by the writer at the Central Farm 
wet lands, situate about a furlong to the south-east of the 
station. This was brought to the notice of the Government 
Mycologist at Coimbatore, and a liigh degree of infection 
with mosaic in these fields has since been recorded. The 
station ■was able to supply to the Central Farm at Coimbatore 
and to two parties in the district of South Arcot in the Madras 
Presidency mosaic-free material of certain canes. In February 
1926 the bugaicanes at the station were kindly examined by 
the Imperial Mycologist fj om Pusa . Two canes which showed 
suspicious markings were isolated ; tkcMj have since been iden- 
tified to be mosaic infected by the Imperial Mycologist. 

VI. Tn£ Farm. 

The area at tire station was increased by the acquisition 
of 38*34 acres, the bulk of the new area being intended for 
breeding the thick type of cane. This new* area was handed 
over on 12th of March, 1926 ; and, within a couple of months, 
the first cane crop on this land consisting of over 120 varieties 
and seedlings was planted. The laying out of the area into 
suitable blocks for cane cultivation has been taken up. 

The old area at the station was suffering from an inadequate 
supply ot water for cane, all cane crops being dependent on 
the only good water well in the area. An alternative site 
for a second well has been selected after nine trial borings 
and analysing the waters obtained. This second well, when 
completed, would enable a fuller utilization of the available 
area for cane growing, besides supplying water to the resi- 
dential buildingB now under construction. Two of the old 
wells whose waters were too brackish for cane irrigation are 
being filled up with earth obtained from the foundation excava- 
tions of the new buildings. 

The senji ( 2Icliloius parvijlora ) crop of North India was 
■tried for two seasons but had to be dropped as unsuitable. 
During the year over 3,000 plots were planted with canei 
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-the hulk of them with Coimbatore seedlings in different stages 
of selection. 

The receipts during the year amounted to Its. 3,928 ; of 
this amount Its. 350 represents collections as house rent. 

VII. Publications. 

The publications from the station during the year include : — 

(1) ** Studies in Sugarcane Germination,” by Itao Saheb 

T. S. Venkat-iaraan {Agn. Jour. India, XXI, 
pp. J 01-100). 

(2) “ Sugarcane-breeding technique — Isolation of live 

arrows from undesired pollen through artificial 
rooting of canes,'* by Rao Saheb T. S. Vcnkatraman 
and It. Thomas (Agri. Jour. India, XXI, pp. 203- 
209). 

The former lias been reproduced in full with illustrations 
in more than one Foreign Journal. 

VOT. Programme of work for 1920-27. 

Major. 

The breeding of canes will be continued with the object 
of securing further improvements or covering new tracts. 

Further improvements will be attempted in the breeding 
technique, as such improvements have a direct influence both 
on the quantity of work done and the rapidity of results 
obtained. 


Minor. 

Study of root development in sugarcane varieties and of 
the factors influencing cane germination will be continued, 
as time becomes available, and based on the results obtained 
during the current year. 

Morphological descriptions of Coimbatore seedlings will be 
attempted with a view to facilitate their easy identification 
in the field. 
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REPORT OF THE SECRETARY, SUGAR BUREAU. 

(Rao Sahbb Kasanji D. Naik, M.A.) 

Mr. Wynne Sayer held charge of the office of Secretary, 
Sugar Bureau, up to 24th March, 1920, when he proceeded 
Home on 6£ months’ leave, and I was appointed to carry on 
the current duties of the post in addition to mine own as 
Superintendent. In the subordinate staff the only change 
that took place was the transfer of the two posts of Fieldmen 
to the Agricultural Section of the Pusa Institute with effect 
from 1st April, 1926, as all agricultural operations in connec- 
tion •with the growing and testing of canes at Pusa will in 
future be carried out by that Section in consultation with 
the Secretary, Sugar Bureau. The Government of India’s 
sanction to the further retention of the Sugar Bureau up to 
31st March, 1927, was received during the year. 

During the year under report the Bureau continued to 
collect information relating to the sugar industry in India 
and abioad and to make it available to the public. It has 
already got a mass of valuable information which is being 
freely availed of and highly appreciated by those in the sugar 
line. 

I. Agricultural. 

The Bureau also carried on its agricultural activities which 
consisted mostly in (1) importing selected varieties from abroad 
and growing them under observation, and (2) testing the new 
Coimbatore seedling canes for their suitability to North Indian 
conditions. 

A very large and important firm in Madras, who are in- 
terested in improved thick cane cultivation in the Southern 
Presidency, reported that Fiji B (which is the same as Badila) 
was showing signs of deterioration and it was advisable to import 
fresh healthy stock. The Secretary, Sugar Bureau, accord- 
ingly arranged to import during the year sets of Badila from 
Frinidacl, where there is no Fiji disease, direct importation 
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from Australia having been prohibited by the Government 
of India Destructive Insects and Pests Act as revised in 1922. 

Another cane imported was D. 625 from the Director,* 
Department of Science and Agriculture, British Guiana* 
The body colour oF this variety is bright yellow, blotched 
with crimson and with a red ring round the cane just above 
each node. This cane is reported to be extraordinarily 
vigorous in growth iu British Guiana and to do best on deeply 
cultivated, medium to heavy clay soils. It has also been found 
to be fairly resistant to the effects of drought and to be little 
or very slightly affected by root and rind diseases. 

Four Java seedlings, viz., P. 0. J. 2714, 2725, 2727, aucl 
2878 were received from the well-known Sugar Experiment 
Station, Pasoeroean, East Java. It may be mentioned hero 
that these seedlings arc reported to be immune to mosaic and 
also to give high yields and hence are of great potential value 
for cross-breeding work in India. 

These canes were on arrival examined by the entomological 
and mycologioftl experts and then planted under strict quaran- 
tine conditions. Unfortunately, all of them died one by one 
and hence a fresh importation will be ncoessary. 

B. II. J 0 (12), a Barbados seedling winch has hern doing 
so well in the West Indies and which is a rich variety with 
high sucrose content, haB been obtained from Coimbatore 
this February and is being tried in the experiment plot. 

A few sets of the thick cane, Assami Bed, were obtained 
from Peshawar in the planting season 1925 and grown in the 
experiment plot with a view to find out whether this cane, 
which is such a success in the North-West Frontier Pro* 
vincc, would do equally well in the white sugar tract. It 


•Tlio following extract fiom tbo lato Fir J. B. }larri«miV lottor to tho Sociotnry, 
Sugar Durum, will bo read uHh inloiest : — 

“ Voty largo numbers of seedling* of D. (»£5 havo Icon raised hero, but alt bougli 
many of tliom show a \ory marked improvement on tho parent cano in tugnr content 
nono havo appronchod it in its vigour of growth* 

#C A vory enroful mathematical investigation of the character* of these now seedling* 
Lm loci us to behovo that 1). 025 is n cano of almost to quite pure parentage. Unhho 
tho groat majority of largo sized tropical canoe, D* 025 produce** ftccd almost altogether 
truo to typo. It may thus bo of eomo ut.o to you In your eroe**-frri Illation oxp crimenW 

O 
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did fairly well under irrigation but waB heavily attacked 
by the top shoot borer. Selected sets of this variety have been 
planted again to see whether it null be possible to grow this 
cane as an unirrigated crop. The present indications are 
unfavourable. 

Coimbatore seedlings. Theiollowing seedlings were planted 
again as they were found promising in 1924-25. This year 
they were grown in small plots but without any irrigation : — 
Co.’ 248, 250, 270, 273, 281. 282. 286, 287. 288, and 290 
against the standard cane Co. 213. 

Co. 248 is a medium thick cane with erect habit and fairly 
good growth but it doeB not tiller well. It is susceptible to 
mosaic. Co. 250 is also susceptible to mosaic. Co. 270 tillers 
well. No mosaic was observed on it during the year. It 
will thereiore be grown on to test its yield per acre, drought 
resistance, etc. Co. 273 is erect in habit with good growth. 
Its tillering is good. No case of mosaic has yet been observed 
in this variety. Though it is found to suffer from the late 
start of the monsoon, it looks a good tonnage cane and will 
be grown on a larger scale for mill trial. 

Co. 281 has erect habit and is a vigorous grower especially 
in the beginning. It iB a medium thick cane with long inter- 
nodes and tillers well. But there is considerable splitting of 
the canes. It is affected by mosaic and much damage is oaused 
by root borers. 

Co. 282 is also attacked by mosaic. It is, however, not 
so bad aB Co. 281 and so will be given a further trial. 

Co. 28G has been rejected. It is late in germination, has 
short joints, and its tillering capacity is not as good as that 
of other seedlings. It wns heavily infected by top shoot 
borers and also showed considerable splitting, besides being 
susceptible to mosaic. 

Co. 287, a vigorous grower with good tillering, stands the 
hot weather well but is heavily attacked by mosaic. 

Co. 288 germinates early. It is a medium thick cane 
with fair growth and good tillering. It is liable to mosaic. 
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C'o. 290 is the most promising variety at present. It is a 
medium thick cane which tillers well and makes vigorous 
growth. It has stood the prolonged drought very well and 
has so far not been affected by mosaic. It will be grown on 
a largo scale for mill trial. 

Another batch of new seedlings was .received from the 
Coimbatore Cano Breeding Station in February 1920, and 
these have been planted for purposes of testing. The seed- 
lings arc being growl wider irrigation this year and will be 
multiplied by sb Or t-pl anting in July. They have been 
planted close to a mosaic experiment plot with a view to 
test their susceptibility to this disease. Some of Hicbc new 
arrivals are crosses between Co. 213 and Co. 214 wliich 
have been found so successful in North Bihar. All of them 


have a good sucrose content as evidenced by the analytical 
figures supplied from Coimbatore, and they are also reported 

to have good vegetative 

characters. 

The parentage of the 

new seedlings is given below : — 

Co. 291 

. P. O. .1. 213 x Co. 229. 

Co. 295 

. Co. 213 x Co. 211. 

Co. 290 

. Co. 213 X Co. 214. 

Co. 297 

. Co. 213 X Co. 214. 

Co. 298 

. Co. 213 x Co. 214. 

Co. 299 

. Co. 213 \ P.O, J. 1110. 

Co. 300 

. Co. 213 x P. O. .1. 1410. 

Co. 301 

. Co. 213 x I*. 0.3.1499. 

Co. 302 

. Co. 213 (general collootion). 

Co. 303 

. Co. 221 x P. O.J. 3507. 

Co. 301 

. P. 0. J. 1547 X Co. 229. 

Co. 305 

. Kaludfti Boollmn X P. 0. 3. 2690. 

Co. not; 

. Kaludni Bootlmn X P. 0. J. 2090. 


Observations at Pusa so far show that most of these seed' 
lings are vigorous growers with good tillering powers. Of 
these, Nos. 297, 298, 300 and 305 are medium thick and if 
they continue to do ns well as they promiso at present, they 
will prove suitable for tho white sugar tract in North India. 

Co. 275, a medium tliick cane with good even germination 
.leaving few blanks in the rows, with good tillering and erect 
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habit, planted as a field crop under unirrigated conditions 
was found quite satisfactory, and its yield was at the rate of 
600 maunds per acre. It is not, however, immune to mosaic. 
Co. 280 was also grown on a field scale hut its yield was very 
much poorer than that of Co. 275, os its tillering is not so good 
and the germination is very gappy. No cases of mosaic were 
observed on this cane during the year under report. Both 
Co. 276 and 280 are being tried again in 1920-27. 

Co. 205 was grown on an estate scale and its yield was over 
600 maunds per acre. Air analysis of this variety waB 
ariangcd at the Snmastipur sugar factory on 1st February, 
1926. The cane wob crushed in a three-roller hand mill and 


gave the following results : — 


fBrix .... 

20-18 

Juice Sucio'o 

. 1G-G8 

^Purify 

82-GG 

( Fibre per cent. . 

19-57 

Cane ^ Solids per cent. . 

1G-23 

^Sucrose per cent. 

13-12 


As this variety will grow on poor lands and with 
indifferent treatment, and can stand the two opposite extremes 
of drought os well as water-logeinq, it is being multiplied 
for seed distribution. 

Manvrial and other experiments. At the suggestion of 
the Chilean Nitrate Committee (Indian Delegation), Calcutta, 
two experiments have been laid down — (1) to test whether 
1 cwt. of NaNO n and li cwt. of concentrated superphosphate 
applied to cane at the time of planting in October, followed 
by a dressing of NaNO a at the rate of J cwt. per acre at the 
break of the rains, will tend to make the unirrigated cane crop 
outgrow themoisture available in the soil at the time of planting 
in October ; (2) to test the efficacy of a special proprietary 
complete cane fertilizer, applied alone at the rate of 3 cwt. 
per acre at planting time in February to a crop to be grown 
without irrigation, with the usual dressing of Nitrate of Soda 
given at the break of the rains. The area treated is one acre. 
At harvest the yield of this acre plot will be compared with 



INSTITUTE, PUSA, FOR' 1025-20 


197 


tlie outturn, from, an acre of land treated with, one ton of 
mustard-cake at planting time but with no further dressing 
of a ritroger.ous fertilizer at the break of the rains. This 
experiment will be continued next year and for another year 
if necessary. 

The Produce and Chemical Co., Ltd., London, wrote to 
the Secretary, Sugar Bureau, in November 1925, that they 
had a phosphatic fertilizer, called sulfui ophosphate, and it 
was reported that sugar-beet treated with tliis fertilizer in 
Prance gave an increased yield of 10 kilos sugar per ton on 
the beet treated in the ordinary way with superphosphate. 
Another feature mentioned was that it did not contain an) 7 free 
acid and consequently there was no burning of bags in transit. 
Again, it was claimed that it was more suitable for storing 
than super and could remain indefinitely in a fine powdery 
form. Its price also compared favourably with super — the 
grade of sulfurophosphate with 25 per cent, phosphoric acid 
equivalent to 54 per cent, phosphate of lime, costing £4-11-3 
only per ton of 101 5 kilos, packed in new double bags, Calcutta 
delivery in large lots. It was, therefore, decided to arrange 
for trials of this fertilizer. At Mr. Snyer’s instance, the Sec- 
retary, Bihar Planters’ Association, Motihari, took up the 
matter and moved several growers to give a trial to this manure, 
and on their agreeing to do so an older was placed with, the 
firm by the Secretary, Bihar Planters’ Association, for May 
(1926) delivery of the sulfurophosphate. 

The use of Bulphaic of ammonia and nitrate of soda is 
increasing in these parts, and the British Sulphate of Ammonia 
Federation, Ltd., informed the Secretary, Sugar Bureau, in 
February 1926, that they had decided to open shortly a depot 
at Muzaffarpur to meet the convenience of small cane growers 
in North Bihar. It is also encouraging to note that one of 
the sugar factories in tliis tract has made a move in the direc- 
tion of demonstrating the benefits following from the appli- 
cation of these fertilizers on the cane fields of the ryots who 
have entered into contracts to sell their cane to the factor} 7 . 
As the crop in these .paits does not receive at the hands of 
ryots any manurial treatment worthy of the name, applica- 

r 
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tion of from 1 to 2 cwt. of NaN0 3 or (NH 4 ) 2 S0 4 per acre 
at the bleak of the rainB after the crop iB ridged lip is 
expected to show good results. If tlic ryots are convinced 
that it pays tlicm to manure ike crop in this way, and if 
arrangements are made to supply the manure as an advance 
to be recouped at the time the cane is brought to the mill 
like any other advance, the present miserable yields of cane 
will not fail to show improvement. 

Other experiments undertaken by the Bureau were to 
find out the optimum distance between one cane row and 
another (2 ft., 2$ ft., 3 ft., 31 ft., or 4 ft.), and to ascertain 
which way of placing the sets in the lurrow — whether end 
to end, eye to eye or G inches apart — gives the best results- 
But ns the land on which they were conducted was not uniform, 
the experiments had to be scrapped. Jt was, however, observed 
that for canes of the thickness of Co. 213, any distance less 
than 3 ft. between the rows ivas not likely to give good results. 
Bor Co. 214 which is a thinner cane the distance can be reduced 
to 2l ft. with advantage. But any reduction beyond this is to 
be deprecated, as it will not allow of intercultural operations 
to be carried out with ease, and where cane is grown without 
irrigation it is essential that the surface soil be constantly 
stirred to prevent rapid evaporation of soil moisture. Bor 
■caneB having long intcmodcs, it is recommended that the 
sets be planted eye to eye, as this ensures a crop with as few 
blanks as possible, resulting in an increased yield. 

Mention was made in last year’s report of the experiments 
to plant cane at different times of the year. The usual time 
for planting enne in these parrs i6 February. By the time 
the germination of February-planted cane has taken place, 
the borers emerge from their resting stage and do a lot of 
damage to the young shoots. But if the canes are planted 
in October as soon after the rains as possible, germination 
will take place when the borers are hibernating, and so there 
is every chance that the crop may escape the damage on any 
large scale from these insects, as by the time the moths 
emerge in the Spring the crop will have established itself. 
If this proves actually to he the case, October-planting will 
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he of great benefit to tbe growers in Bihar. The problem is, 
therefore, being studied in collaboration with the Entomolo- 
gical Section. Another advantage likely to ensue from the 
•change in planting time is increased tonnage of the crop as 
.a result of the longer growing period thus provided. This 
will be seen from the following figures of outturn per acre 
•obtained during the year. 


Variety 

October planted 

February planted 


M«R 

Mtli. 

•Co. 205 ........ 

781 

C29 


5b0 

382 


o20 

475 

* 


.. 


Cane planted in October also seems to ripen earlier than 
that planted in February, aB the following analysis carried 
•out on 19th December, 1925, by the Imperial Agricultural 
Chemist will bIiow : — 




Jn juice 



llnx 

(Corrected) 

Sucro'O 

Glucose 

Purity 

Co. 213 February planted 

17*34 

Per cent. 

15*03 

For oont. 

0*03 

80-77 

Co. 213 October planted » 

17*00 

15-03 

0*G9 

90-21 

Co. 205 February planted 

17*21 

14-13 

M0 

82-12 

Co. 205 Ootobor planlo 1 

1008 

11-44 

0*87 

1 

85-03 


In view of these promising results, the experiment is being 
•continued. Some of the growers in Bihar have, however, 
.already taken up tiiis practice. 

It may here be added that planting in January has so 
far shown no.superiority in any respect over February planting. 

Work done in connection with approved varieties and seed 
idistribulion. With the help of the funds placed at the disposal 
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of the Secretary, Sugar Bureau, by the Indian Sugar Producers’' 
Association, nearly .‘il acres were planted with Co. 210, Co. 
213, Co. 214 and Co. 232. These canes had to be planted in 
a field which was very uneven and had extremely light soil 
in some portions and required a lot of levelling as it was pre- 
viously badly cut up. It was green-manured with sanai' 
(Crotalaria juncea) in the previous monsoon and received 
castor-cake manure at the rate of a quarter ton per acre at 
planting time and an equal amount at the time of ridging up. 
The season was on the whole normal with a precipitation of 
49-78 inches from January to December distributed as under : — 
January 0-66, April 1*35, May 1-20, June 4-97, July 9-10, 
August 15-78, September 10-38, October 0-17, and 
November 0*17. 


The yields were poor as the land proved to be quite 
unsuited for cane. This will be seen from the figuies given 
below : — 


Time of sowing 

Co. 210 

Co 213 

Co. 2U 

Co. 232 

Ar t a In 
acres 

B 

Area In 
nerw 

A' cra^c 
>Lld 
per aero 

Area In 
acres 

Aa erago 
yield 
per aero 

Area In 
acres 

Average 
MeJd 
per acre 

Jamniy planted . 

. 

f 475 

.. 

.. 

1*00 

437 

2 00 

311 

Tebruarj ihnted . 

4*19 


0 82 

380 

.. 

.. 


.. 

October planted . 

0*10 


£*0*J 

56C 

.. 

... 


.. 

Ratoon . 

10 00 

BHi 

4*20 

134 


.. 

.. 

.. 

Total 

14*20 

S3 

13*05 

*• 

1*00 

- 

2 05 

•• 


Co. 232 is very susceptible to mosaic and its yield is also 
not high. It has now been definitely rejected. Of the remain- 
ing three varieties, Co. 214 has a crooked habit and a com- 
paratively lower tonnage, but it is the hardiest of the three 
and is comparatively disease-free, though the top shoot borer- 
does it a certain amount of damage. Co. 214 has been found 
to thrive fairly well even on usar soils. It is the earliest 
rip pin g variety, and an important group of factories having 
found it reasonably satisfactory from the sugar making point 
of view have already taken steps to encourage its cultivation 
by offering a premium. 
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Co, 210 docs well in light lands and also has been successful 
in heavy lands which Hood to a certain degree. Most growers 
keep it as a reserve against Co. 213 going out and some actually 
prefer it. In Saran it is becoming more popular than Co. 
*213. It has been so far found Icsb susceptible to mosaic than 
Co. 2J3. 

Co. 213 is the heaviest tonnage cane of all the three varieties. 
But it requires strong land, more water and good manurial 
treatment. Where it has been properly grown, the yields 
have been excellent, and its behaviour under improved con- 
•ditions of manuring and irrigation on the Dowkitpore estate 
shows what a fine cane it is. It is, however, liable to attacks 
-of smut and mosaic. The damage done is so far insignificant 
but it requires close watching. 

Out of the crop harvested, about 1,500 maunds seed-cane 
was distributed in Bihar and OriBsa. This is exclusive of 
1,000 maunds cane supplied from the farm crop to the Manager 
•of the Bhicanporc Concern for planting. 

Seed-cane in small lots was also supplied to officers and 
^private individuals mentioned below : — 

(1) Agricultural Chemist to the Government of Bengal, 

Dacca — Co. 275. 

(2) G. Hutton, Esq., Kalimpoug, Bengal — Co. 213. 

(3) Padrauna Sugar Works, Padrauna, Gorakhporc, United 

Provinces— Co. 213. 

i (4) T. N. Dhar, Esq., Estate Manager, Alina gar, Bahraich, 
United Provinces— Co. 205. 

•(5) Deputy Director of Agriculture, Jubbulporc, Central 
Provinces — Co. 210 and Co. 213. 

f(6) Deputy Director of Agriculture, Southern Circle, 
Nagpur, Central Provinces — Co. 210. 

. f(7) Nira Valley Sugar Works, Baramati, Bombay Presi- 
dency — Co. 21 0 and Co. 213. 

. (8) Belapnr Company, LimHed, Harigaon, Ahmednagar» 
Bombay Presidency — Co. 210 and Co. 213. 

c(9) Deputy Director of Agriculture, Surat, Gujarat, 
Bombay Presidency — Co. 205. 
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(10) C. A. Wood, Esq., Aurangabad, Deccan — Co. 210’ 
and Co. 213. 

Besides, a few sets of Co. 205, Co. 210, Co. 213, Co. 214 
and Co. 281 were sent overseas to the Director, Natal Sugar- 
Experiment Station (South African Sugar Association) for 
trial. 

Mosaic. Duiing the year under report, mosaic on Coim- 
batore canes and in the local variety Hemja was definitely- 
established ; so far only mottling of the leaves has been 
noticed. The disease is now under investigation by the 
Imperial Mycologist as to how it is propagated in India and 
what effect it has on the yield of cane. The varieties Co. 
205, 213, 250, 273, 275, 280, 281 , 286 and 290 have been planted 
■with healthy seed, and each of them has been interstripped 
vith a row of Co. 232 planted with mosaic-affected sets to- 
find out how far the new crop is affected with mosaic and 
how the secondary infection spreads from diseased cane nearby 
to a healthy wop. 

To test the effects on yield, an acre plot has been laid down, 
the half of which has been sown with diseased sets and the 
other half with healthy material. The present indications- 
are that planting diseased sets does produce diseased canes. 

At present the measures being taken are the rogueing. 
out of affected clumps as soon as they are detected and planting, 
sets from only healthy canes. This work is being done in 
collaboration with the Mycological Section. 

It was mentioned in last year’s report that the Government 
of Bihar and Orissa had placed four Overseers of their depart- 
ment under the Secretary, Sugar Bureau, for training in im- 
proved methods of cane growing and for propaganda work 
in the districts. The scheme worked admirably, and consider- 
able assistance was rendered through them to the cane growers- 
in demonstrating improved methods of cultivation, manuring, 
detection of disease and the prompt measures to be taken 
to prevent its further spread. They visited some 36 Concerns 
and examined an area of some 1,600 acres in over 100 villages- 
during the year under review. 
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II. Industrial. 

As in previous years, the Bureau continued to be in touch 
with the sugar factories in India and furnished such information 
as Was likely to be useful to them. The factories on their 
part fully reciprocated by furnishing the Bureau with such 
information as was asked for, in the matter of cane supplies 
and chemical control in the factory. The returns for the 
Working season 1924-25 were obtained from all factories and 
refineries in India, and a consolidated statement of total sugar 
production in India was compiled and published in the “ Indian 
Trade Journal” and the "Agricultural Journal of India.” 
During the year under report the sugar factory at Sahmaw 
in Upper Burma was completed and a trial run was arranged. 
It is hoped the factory will begin its operations next year. 
Four refineries started working for the first time this year. 
The names'of these are as under : — (1) Sitamarhi Sugar Works, 
Siwan ; (2) Lucknow Sugar Works, Lucknow ; (3) Jhusi Sugar 
Works, Jhusi (Allahabad) ; (4) Amritsar Sugar Mills, Amritsar, 
It should, however, be mentioned that refining gur in these 
days of low prices of sugar is not likely to b e a paying business, 
and it would be well if more factories making sugar direct 
from cane were established in future. 

But for low prices ruling for sugar throughout the year, 
the season 1925-26 was not an unfavourable one. The sugar- 
cane crop in the white sugar tract was the heaviest during 
the last five years. The area under cane in India was also 
116,000 acres more than in the previous season. Most of the 
factories, therefore, obtained' sufficient supplies of cane for 
crushing. The sucrose content of these canes was also fairly 
good and the recovery of sugar was higher than last year. 

As a result of greatly increased production of cane sugar 
in Cuba and Java and of beet sugar in Europe, the supplies 
were considerably in excess of the world" s requirements. The 
consequence was that the prices for this commodity remained 
at a low level. As the price of factory-made sugar in India 
is governed by the price of Java white sugar landed at Calcutta, 
Indian factory-made sugars also fetched low prices. The in- 
dustry is thus passing through a critical period. The problem 



204 SCIENTIFIC REPORTS Or THE AGRICULTURAL RESEARCH 

of the improvement of the Indian sugur industry is dependent 
on — 

(1) The availability at fair prices of increased supplies of 

good quality cane at a reasonable distance from the 
factory, which can be arranged by growing improved 
varieties under intensive methods of cultivation. 

(2) Efficiency in factory working. * 

In this connection, I would repeat what Mr. Sayer said 
last year : — “ Efficiency in the field, efficiency in the factory 
and efficiency all round in organization, this and thi,> alone 
will enable the sugar industry in India to stand in competition 
against imported sugar. The Government by fixing a specific 
duty of Bs. 4-8 per cwt. on imported white sugar have given 
indirect protection to the local industry, but this alone will 
not solve the problem. The factories must take more and more 
interest in the ryots growing the cane which the f actoiy crushes, 
and should assist the Agricultural Department in its efforts 
to popularize improved varieties and distribution of oil-cake 
and other nitrogenous manures.” 

The Bureau continued to maintain a list of candidates 
seeking employment in factories and refineries, and the names 
of suitable persons from among them were brought to the 
notice of factories when the services of such men were required. 
This line of work is appreciated both by the industiy and the 
persons who are seeking employment in the sugar line. 

It is interesting to note that three factories increased their 
capacity during the year under report. It is also pleasing 
to note that better qualified chemists or chemical assistants 
and men with technological experience are more and more 
in request, and if the supplies of cane increase in the districts 
where these factories are situated, which is quite possible 
without bringing any new area under cane, if more extended 
efforts are made by the Agricultural and Co-operative Depart- 
ments in conjunction with the factories to improve the standard 
of cane cultivation in these parts, the condition of the industiy 
would be better than what it is at present. It is sad to see 
that while in other countries the growers are keen on talcing 
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tip any improvement which may be demonstrated on an ex- 
periment station, here a large amount of energy has to be 
expended in inducing the Tyots to adopt the improvements. 

III. Commercial and Statistical. 

The Bureau continued to obtain during the year the price 
•quotations for various grades of gur from important gur markets 
in India and to forward them to the Director-General, Commer- 
cial Intelligence, Calcutta, for publication in the "Indian 
Trade Journal.” B'esides this, the Commercial Intelligence 
Department was regularly supplied every week with the 
quotations for Java white sugar at Soerabaya, Java, and for 
Cawnpore-special sugar at Cawnpore. Figures of stocks of 
sugar in the principal ports in India were also communicated 
to the same department fbr publication in each issue of 
the "Indian Trade Journal.” 

The Bureau furnished a brief note on the condition and 
jirospects of the sugar crop in the principal cane-growing 
countries of the world for inclusion in the first, second and 
third Indian sugarcane crop forecasts issued by the Commercial 
Intelligence Department, while notes giving statistical inform- 
ation regarding the production, exports, consumption, stocks, 
.etc., likely to be useful to the sugar trade in India were regularly 
published in the "Indian Trade Journal.” The number of 
such notes published during the year amounted to 36 . 

The Sugar Cable Service started in 1922 Was continued 
during the year. The subscriptions realized Were sufficient 
to run the service on a self-supporting basis. The utility 
-of the service was further enhanced by securing during the 
year the sendee i of two more agents in London and Semarang. 
The telegrams and weekly reviews supplied by the Bureau 
kept the merchants in India fully posted with the World's 
sugar market oonditio'ns and fluctuations in prices. The 
importance of this sendee can be gauged from the fact that 
the Cuban Government are considering the formation of a 
Sugar Information Bureau at a very early date to enable 
the Colonos to be kept informed of the latest developments 
■in the world’s markets. In India, the service is of 
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the greatest importance especially to those importers w ho- 
rn the usual course cannot obtain for themselves direct, all 
the information supplied from the Bureau unless at a greatly 
increased cost. 


IV. Miscellaneous. 

Library. During the year under review 306 volumes were 
added to the Library by way of purchase, exchange or free 
supply and by binding loose copies of the periodicals received 
in the library. In spite of the fact that private individuals 
outside Pusa are required to deposit the full value of the books- 
or publications taken by them on loan, it is satisfactory to note 
that use is being made of the library by those interested in 
the sugar line. 

Museum. As usual, old samples of sugar were replaced 
by fresh ones obtained from sugar factories and refineries 
in India and were duly exhibited in the museum. No samples 
of foreign sugar were received during the year. Samples of 
deshi sugar manufactured in India were obtained from Messrs. 
Begg, Sutherland & Co. and forwarded to Messrs. Fraser, 
Eaton & Co., Socrabaya, as required by them. The samples 
of gur were also renewed during the year under report and 
much useful information obtained as regards the price and. 
quality of gur produced in different districts in India. A 
good use of this museum is now being made by visitors and 
btudents. 

Publications . Besides the 36 notes contributed to the 
** Indian Trade Journal,” Mr. Sayer published a Review of 
the Sugar Trade in India during 1924-25 as a supplement 
to the same Journal. * Four notes were also published in the 
“ Agricultural Journal of India.” Besides these, an article 
on “ Improved methods of cane cultivation in North Bihar ” 
under the joint authorship of Mr. Sayer, the present writer, 
and Mr. Hardayal Singh, Recorder, Sugar Bureau, was written 
up during the year under report and sent for final approval 
to Mr. Sayer at Home. Another article on the world’s sugar 
supplies by the present writer and Mr. Dhirajlal M. Desai, 
Recorder, Sugar Bureau, was completed during the year. 
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V. Conclusion. 

During the five years 1921-22 to 1925-26 the Sugar Bureau 
selected and grew on a field scale nine Coimbatore seedlings 
(Nos. 205, 210, 213, 214, 221, 232, 233, 275 and 280) out of 
58 received for trial, arranged for factory tests of five of them 
and on their results rejected two ; viz., 232 and 233, and 
took steps to establish Nos. 210, 213 and 214 not only in Bihar 
but also in other parts of India by distributing over 61,000‘ 
maunds of seed-cane. It is now subjecting to further field 
tests Co. 275 and 280, while Co. 205 is being given out for 
low-lying lands. A very promising new variety at present 
is Co. 290 which, as mentioned above, is not only vigorous 
in growth but has so far shown remarkable powers of resistance 
to mosaic. It will thus be seen that the Bureau is taking 
steps to keep itself well stocked with suitable new varieties 
to replace the ones already given out if they show signs of 
degeneration. Hitherto this work of growing improved cancs 
on a field scale used to be done with the financial help given 
by private bodies interested in the improvement of the Indian 
sugarcane industry, and our most grateful acknowledgments 
are due to them for the assistance they have rendered, as 
otherwise it would have been impossible to do this work on 
a large scale at Fusa owing to the financial stringency from 
. which the Government of India suffered in the earlier part of 
the quinquennium. Acknowledgments are also due to the 
various officers of the Institute, including the Government 
Sugarcane Expert, who have so readily given advice and assist- 
ance whenever asked for. In conclusion, it may be mentioned 
that if it were not for these improved canes with their higher 
yield and the specific duty of Bs. 4-8 per cwt. on imported 
- white sugar, the position of the factory industry in the white 
sugar tract would have become much more unsatisfactory 
than it is at present. It is being increasingly realized that 
without more research and propaganda work devoted to cane 
and without an import duty maintained at its present, if 
not a higher, level, the industry cannot hope to keep its head 
above water in an era of low prices. 
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REPORT ON EXPERIMENTS WITH CAJANVS INDI- 
CES {BAB. IB) FOR RESISTANCE TO FUSAB1UM 
VASIKFEGTUM (WILT DISEASE). 

(W. McRae, M.A., D.Sc., F.L.S. ; and F. J. F. Shaw, D.Sc., 

A.R.C.S., F.L.S.) 

Progress was made with the investigation which has lor 
its object the isolation of a race of ralar resistant to the wilt 
disease. The seed which was selected in 1924, as described 
in the last annual reports of the Imperial Mycologist and the 
Imperial Economic Botanist, was sown in lines alternating 
with lines sown with seed of a type known to be susceptible 
to the disease. Each line of the selected seed was from a 
-single " resistant ” plant which had been bagged in the pi e- 
vious season. There were in all 24 selections, 17 of which 
were descended from one parent and 7 from another ; these 
two progenies were lettered " A ” and " B " respectively. 
When the plants were about one foot high, the field was 
artificially infected by planting between the plants pieces of 
diseased rahar stem kept from the previous year’s crop. At- 
weekly intervals throughout the season counts were made 
of the number of diseased plants in each line. In the “A ** 
series there were 037 plants and the percentage of deaths due 
to wilt was 9, while in the lines of the susceptible variety 
which alternated with the “ A plants t ere were 693 plants 
-and the percentage of deaths due to wilt was 66. In the 
e ‘ B ” series the percentage of deaths in 242 plants was 54, 
and in the susceptible plants which alternated with them 
the loss was 79 per cent, in 270 plants. At the south end 
•cl the plot an unused space beyond the last line of the “ B " 
series was occupied by 496 plants of the susceptible type ; 
in this area there -was 90 per cent, loss due to wilt disease. 

These figures suggest that in the “ A ” series at least selec- 
tion has already resulted in the accumulation of a certain 
-amount of resistance. • A comparison of the 66 per cent, of 
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deaths in the susceptible plants which alternated with the 
“ A ” plants with the 90 per cent, of deaths in the susceptible 
plants at the south end of the field suggests that this end of the 
field is more severely infected than the northern portion. It is- 
significant that the south end of the field is less well drained 
than the remaining area, and possibly affords a more favour- 
able medium for the development of the disease. The greatest 
difficulty in the experiment is to obtain uniform infection over 
the field, and the results obtained in any one season will have 
to be clieclced by reversing the order of sowing in the succeed- 
ing season. The relatively high percentage of deaths in the 
“ B ” series might be due to the slightly increased intensity 
of the disease in this area of the field or to the fact that this 
series is not so resistant to the disease as is the “ A ” series. 
The intensity of the disease over the whole area occupied by 
the “ A " and " B ” selections appears, however, to be about 
the same, as is shown by the fact that the percentage of deaths 
in the susceptible plants which alternate with the ce B ” plants 
is very little higher than that in the susceptible plants which 
alternate with the “ A " plants. This suggests that a distinct 
degree of resistance is present in the “ A ” plants and absent 
or present in a less degree in the “ B ” plants. 

The following statement shows the percentage of deaths 
which occurred in each line of the selections and in each line 
of the susceptible variety which is denoted by ** Z There 
were 39 places for plants in each line. The difference between 
that number and the number of effective plants given in the 
statement is due either to non-germination of the seed or to 
death from causes other than wilt. 



Resistance trial of rahar plants in Botanical Area, Pusa, 1925-26. 
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In every case in tlie w A ” series the loss in a line of plants 
•from selected seed is veiy much less than that in the adjacent 
lines of the susceptible race. Only one line of the selections, 
A 17, a selection in which the germination was bad and the 
.growth of the plants inferior, showed a loss in any way ap- 
proaching to that in the adjacent lines of the non-selected 
plants. In the “ B series in which, as already mentioned, the 
average percentage of deaths is much higher than in the ff A ” 
series, certain individual lines have a fairly low percentage of 
deaths and one of them (Bl) has been selected for further tests. 
In t ose lines marked *, which show the most promising de- 
grees of resistance, plants were bagged to obtain self ed seed for 
the continuance of the experiment in the coming season . The 
variation in loss from the disease in the different lines is well 
shown in the accompanying diagram in which the length of the 
vertical lines is proportional to the loss in each line, dark 
lines denote the susceptible race and shaded lines the selections. 
The heavy loss in the block of the susceptible type at the south 
•end of the field is obvious and this portion will be sown with 
-the selections in the coming season. A study of the morpho- 
logy of the selected plants was commenced with the object 
of classifying the resistant types. This work is naturally 
in an early stage as the “ unit species ” are not yet isolated. 
The selected strains fall into two groups according to the 
•type of branching. In the “ A ” series the branches diverge 
from the stem at a wide angle, while in the " B 33 series 
they tend to grow vertically parallel to the main stem, thus 
giving the plant a " poplar ” habit. In the “ B 33 series also 
the flowers are pure yellow without any red colour in the 
standards. The “ A ” series has been provisionally classi- 
fied into six groups according to the habit of the stem, the 
.amount and distribution of the red colour in the flower and 
the character of the colour markings on the pod and seeds. 
The characters of the root system will be taken into considera- 
tion as types with a higher degree of resistance are isolated. 
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